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Contribution from the Bureau of Animal Industry 
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FEED COST OF EGG PRODUCTION. 


RESULTS OF THREE YEARS’ EXPERIMENTS AT THE GOVERN- 
MENT POULTRY FARM. 


By Harry M. Lamon and ALFRED R. LEE, 


Of the Animal Husbandry Division. 
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OBJECTS OF THE WORK. 


Complete data on the feed cost of egg production for fowls kept on 
free range or on conditions somewhat similar to those existing on 
general farms are very limited. The main object of the experiments 
reported in this bulletin was to compare the results obtained through 
the use of simple rations and methods and to record the feed cost of 
_ ege production under these conditions. Only the feed costs are con- 
sidered, because most of the pens were on free range, scattered over 
a wide area to keep the fowls from mixing, which, with the keeping 
of records, weighing the eggs and grain, etc., involved much work 
which would be unnecessary under Pommmter fl conditions. Careful 
observations were made of the conditions which affect egg production, 
such as molting and broodiness, and detailed records were kept of the 
feed used and of the weight of the eggs. These experiments were 
started in the fall of 1912 with six pens of 30 pullets each. New pens 
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have been added each year subsequently, and the original pens are 
still being kept to study the effect of the feed and of the age of the 
fowls on egg production. The results secured in 16 pens, containing 
366 fowls, are given in this bulletin, including three complete years’ 
work of the first six pens. The work was conducted on the experi- 
mental farm of the Bureau of Animal Industry, near Beltsville, Md. 
Prices of individual grains in 1917 are from 20 to 100 per cent 
higher than the prices used in this bulletin, which should be care- 
fully considered in estimating the present cost of egg production. 


DESCRIPTION OF STOCK AND CONDITIONS. 


Most of the feeding tests were started with 30 standard-bred 
pullets, bred and reared on the farm under the same conditions, and 
selected for vigor, standard shape, and color. Some of the flocks 
consisted of fowls of one breed, while others contained more than one 
kind of pure-bred fowls of the general-purpose type in the same flock, 
including Barred Plymouth Rocks, White Wyandottes, Rhode 
Island Reds, and Buff Orpingtons (see Plates I to IV). Pens 10 to 
14, inclusive, also contained some cross-bred pullets. These flocks 
were housed in colony houses similar to those shown in Plates III and 
V. The house shown in Plate III is 10 feet long by 7 feet wide, and 
that in Plate V is 6 feet long by 5 feet wide; both houses are described 
in detail in Farmers’ Bulletin 574 of this department. A _ better 
average result is secured by using 30 fowls in each pen than is ob- 
tained from smaller flocks, as the effect of any variation due to 
individuals is reduced greatly. Except three pens which were con- 
fined to good-sized yards, all the fowls were allowed free range over 
several acres of rough land, part of which is in woods and the rest is 
covered with grass and weeds. The soil is a heavy clay, which does 
not drain freely. 


TABLE 1.—Pens, rations, and conditions. 


Feed. 
Pen| Date experi- | Number » 
No.| ment eee of pullets. Breed. How kept. 
Scratch mixture. Mash. 
1| Nov. 1,1912 30 | Rhode Island Reds..| Free range. .| 4cracked corn, 4 | + bran, 4 middlings, 
| wheat, 4 oats. 4 corn meal, } 
beef scrap. 
74s) eee GOsss2s22 30 | 21 White Wryan- |...-- dG <22--< 34 cracked corn, | Same as for Pen 1. 
dottes, 6 Buff Or- 4 wheat. 
pingtons, 3 Barred 
Plymouth Rocks. 
3 hl ee dovetes oc 30 | 14 Buff Orpingtons, | Yarded..... Same as for Pen | Bran, middlings 
16 Rhode Island 1. corn meal, and 
Reds. beef scrap, each 
in separate hop- 
pers. 
4| Jan. 18,1913 30 | White Leghorns.....| Free range..!....- dO dese cc cess Same as for Pen 3. 
By ae. aor ss 30 | 19 Barred Plymouth | Yarded..... WBS ye ee .---| 9 per cent bran, 9 
Rocks, 2 White per cent mid- 
Plymouth Rocks, dlings, 63 per 
6 Rhode Island cent corn meal, 
Reds, 3 Buff Or- 19 per cent beef 


pingtons. scrap. 
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TABLE 1.—Pens, rations, and conditions—Continued. 


Feed. 
Pen| Date experi- | Number 2 = 
No.| ment began. |ofpullets. Breed. How kept. ; 
Seratch mixture. Mash. 
6 | Jan. 25,1913 30 | 11 Barred Plymouth | Free range.-.| 4 cracked corn, | Beef scrap and a 
Rocks, 1 White 4 wheat, + oats, mixture of equal 
Plymouth Rock, 3 + barley. parts corn meal 
White Orpingtons, and middlings in 
3 Buff Orpingtons, separate hoppers. 
9 White Wyan- 
dottes, 3 Rhode 
Island Reds. 
7| Dec. 1,1913 30 | White Leghorns....-| Yarded....- Same as for Pen 1} Same as for Pen 3. 
Shilieaeae GOR eae a: - 30 | White Leghorns.....| Free range. .-|..... Gone sees 4 per cent bran, 4 
per cent mid- 
dlings, 66 per 
cent corn meal, 
26 per cent beef 
scrap. 
Orlane doeees sss 30 | 9 Barred Plymouth |..... CG Kop a CO ee 1 bran,+ middlings, 
Rocks, 2 White 4 corn meal, 
Plymouth Rocks, 
11 Buff Orping- 
tons, 8 Rhode Is- 
land Reds. 
10} Nov. 41,1914 8|4 Rhode Island ]..... C0 Loja (eras doe tee 3 parts bran, 1 part 
Reds, 3 Crosses, 1 middlings, 2 
Barred Plymouth parts corn meal, 
Rock. 3 parts cotton- 
seed meal. 
ints Sacs doses: 8|4 Rhode Island |..... GOS Ae oa ee 2 parts bran, 1 part 
Reds, 3 Crosses, 1 middlings, 2 
Barred Plymouth parts corn meal, 
Rock. 4 part beef scrap, 
2 parts cotton- 
seed meal. 
"Ys epee doOeseesas 8,5 Rhode Island ]..... dose eke ct COen beet once Same as Pen 8. 
Reds, 2 Crosses, 1 
Barred Plymouth 
Rock. 
13 | Jan. 19,1915 18|7 Rhode Island ]..... COS eee ao CO eats seis 1 part bran, 1 part 
Reds, 6 Crosses, 3 middlings, 2 
Barred Plymouth parts corn meal, 
Rocks, 2 Buff Or- 1 part fish meal. 
pingtons. 
ie ae COae css52 18|6 Rhode Island }..... Oe eer or SateEO (Wornossonoe 1 part bran, 1 part 
Reds, 8 Crosses, 2 middlings, 2 
Buff Orpingtons, parts corn meal, 
2 Barred Ply- 1 part beef scrap. 
mouth Rocks. 
15 | Mar. 2,1915 24 | 13 White Leghorns, |...-. COs ccs baeee Goze ose oe Same as Pen 10. 
11 Barred Ply- 
mouth Rocks. 
119] [eee CLOjseyt21-Pe 12 7 Barred Plymouth |..-.-. dost eee ee GOs Eee ee Same as Pen 11. 
Rocks, 5 White 
Leghorns. 


All parts are by weight. 
METHODS OF FEEDING. 


The scratch mixture of whole or cracked grains was fed twice daily 
in 2 to 3 inches of straw litter on the floor of each pen, feeding 
about one-third of the grain in the morning and the rest at night. 
Hoppers containing a dry mash, or mixture of ground grains, were 
kept open before the fowls all the time. The amount of the scratch 
mixture was fixed during 1912 and 1913 so that the fowls ate about 
one-third mash and two-thirds grain. As there appeared to be a 
tendency for all the hens except the Leghorns to become too fat and 
not exercise enough under this method, the amount of scratch grains 
was reduced in 1914 so that the hens ate about equal parts of the 
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grains and of the mash. This is the method of feeding now being 
used and appears to be a good one to follow. Coarse grit and oyster 
shell were fed on the ground near the houses, and green feed was sup-— 
plied to the pens not having free range. The pens were put into the — 
experiment as soon as the pullets were mature, except Pens 13, 14, — 
15, and 16, which were started on special tests some time after the ‘ 
pullets had matured and started to lay. The time of maturity 
materially affects the egg yields of fowls during their pullet year, and — 
should be considered in comparing Pens 4, 5, and 6, in Table 2 (first 
year) with the other pens. The following regular records were kept 
for each pen: A daily record of the number and weight of the eggs; 
a weekly feed record of the grain, mash, and green feed; and a 
monthly record of the weight of each hen. Allrations are by weight. 


TABLE 2.—Average egg yield and feed cost per hen, weight of eggs, ete. 


First YEAR, PENS 1 TO 6. 


Average | Average | Num- | Num- 


| | | 


Average value of | weight ber ber 

Pen No. egg yield| Feed per hen. Feed ponder eggs per per times | hens 

per hen. 88s. hen over| dozen hens | died, 

feedcost.| eggs. |broody.| ete. 

Lbs. Lbs. Cents Pounds 

1 ie arr ae ae MR 142.2 74 $1.17 6. 24 9.89 $2. 86 1.58 56 4 
D5 2p See Cae net. Se 145.1 59 . 94 4.87 7.74 3.26 io 70 4 
She AS itis at er ia ares 125.6 73 1.16 7.00 10. 90 2.50 1.54 94 5 
Ca en pw aR PN noe ae ye 137.8 55 . 87 4.68 7.34 2.72 1.42 0 5 
a Gh Ses AA EERE Bee 217, 75 1.16 7.34 11.24 Pyt17/ 1.54 111 3 
GES See IRE IIE Pn 118.0 81 33 8.10 13.18 1.88 ile 53? 68 5 
AWOTAZO = toe TSU a7 70 Healt 6.37 10.00 2.56 115433 67 4.3 

SECOND YEAR, PENS 1 TO 6 
[Rees ee Bea Tal Ea 92.9 69 $1.07 9.2 14.4 $1.25 1.65 46 7 
Ds Sah SK She BEE 3 78.2 59 | .95 9.2 14.6 1.68 1.59 44 a 
Gia eR Cee eH | 77.8 67| 1.03 | > 10:3 | =2620 1.08 1.62 7 04 
7, ts Se ee aoe 115.9 54 - 85 5.6 8.7 2.18 1.50 4 3 
Dis sae tae ee SE ake 100.3 73 if63 lk) 8.6 13.5 1. 67 1.60 82 6 
GS ae ee ee | 91.1 $3) 1932) (atoe6t 1659 1.22 1.62 66 4 

Avverare-s. 8 92.7 | 68 | 1.06 8.9 | 14.0 1.41 | 1.60 | 62 | 3.8 
! 

First YEAR, PENS 7 TO 9. 
eee eee eee In se 
(a eee | 120.9 56 | $0.88 5.6 8.7 | $2. 45 1.46 2 1 
ee ee Ne ee 157.6 56 88 | 1-2 6.7 3.41 1.47 7 4 | 
ben.) ees Bees. creas eres 90.0 | 61 88 8.2 ills '7/ | 1.55 1.50 76 2 

Average.....-..- 122.8 | 58 88 | 6.0 | 9.0 | 2.47 | TAB ere | 2.2 

THIRD YEAR, PENS 1 TO 6 

| 

fae eae. SS SOS NS 71.4 82 $1.31 14.1 22.4 $0. 39 | oreo 25 5 
PAS eRe eae Pe 59.4 75 1.23 16.0 26.0 ese inl 1. 66 27 3 
Pe Oe Ne 2 ee ee eae 59.9 65 97 13.1 19.5 . 65 1.61 47 | 5 
7 Sea See ee eee ee ina 56 . 84 6.0 8.8 1.94 1.49 2 5 
Bee a ee Meee eee 82.9 76 1.19 11.0 i Wied -95 1.63 46 0 
ete aes tee et ee 83.4 90 1.40 12.9 20.0 Z 1.62 32 1 

Average....----- 78.2 74 | 1.16 | 12.2| 19.0 79 | 1.63 | 30 | 3.2 
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TABLE 2.—Average egg yield and field cost per hen, weight of eggs, etc.—Continued. 


SECOND YEAR, PENS 7 TO 9. 


Average | Average- Num- Num- 


Average value of | weight ber ber 

Pen No. egg yield | J*eed per hen. Feed per foren eggs per per times | hens 

per hen. C888. hen over} dozen | hens | died, 

feedcost.| eggs. |broody.| ete. 

Lbs. Lbs. Cents. Pounds. 
} Sob OBC Ode eee oeee 107.0 56 | $0.84 6.2 9.4 $1.92 1.46 7 0 
Se Mon bee NIMS eee 151.8 59 93 4.7 UBS) 2.81 1.52 1 5 
J oC AGE tore nee eee e 84.3 74 1.07 10.7 15.3 1.07 1.56 43 6 
FIRST YEAR, PENS 10 TO 16 

530 Seg baa aee a eae 103.8 74 $1.10 9.0 13.4 $1. 39 1.59 14 2 
i so Sees gene eeeee 102.3 69 1.01 7.9 11.9 16 as} 1.56 6 2 
LD = 2 SOR ee an ak ae 169.5 89 1.44 6.3 10. 2 3.14 1.54 ai 0 
UD 52a Se eee es 145.4 68 1.02 5.6 8.5 2.96 fol 36 0 
NEP ye ee ee oe 169.0 84 1.32 6.2 9.7 3.03 1.47 22 2 
1D) 5 COR SHOGS eae eee S802 62 91 21.4 31.9 - 04 US @7 2 9 
1b, oo Seg oes See eee ee 67.6 60 1.04 12.0 18.0 63 1.45 10 4 


This table is arranged consecutively according to the year that the experiment was conducted. 

The averages of pens 7 to 16 are not included because deficient rations were fed in several of these pens, 
making such averages of no value. 

Missing hens and those killed by hawks are included with the hens that died (last column of table) as 
follows: Second year, missing, one from Pen 1, two from Pen 2, one from Pen 4, and one from Pen 6; killed 
by hawks, one from Pen 4, and two from Pen 8; third year, missing or killed by hawks, two from Pen 4, 
three from Pen 8, two from Pen 9, one from Pen 10, four from Pen 15, and two from Pen 16. 

The cost of the green feed which was fed in the yarded pens (Nos. 3, 5, and 7) is not included in this table. 
Tt amounts to about 10 cents per hen, or 1 cent per dozen eggs (see p. 18). Allcosts throughout this bulletin 
are figured on the basis of feed only and do not include labor or any other items. 


The general-purpose breeds ate an average of about 70 pounds of 
both grain and mash per head in one year, while the Leghorns con- 
sumed about 55 pounds per head. On this basis, if their feed is regu- 


Cie Sree 
FG EEA VAG he vg ee era awe 
YCyXx 
ESER EEE SSUAS SERRE ET SSS G88 
< 20 i Uno 
Sar 2 ES ote 
oN pal S NCPC 
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we | 
$A vay af A ial a 
WA fea ak Hea 
Q 
Se (a a isl HEN 
‘Seacgeesceeeen) HONG 
a0 Pale Es ee = 
6.0 
sy ASE Pe a a 0 Wd a a ed 
\ ANG SES eee Oe aes 
4 De UP oe 
Se-2 eC E ESV Ng 
aot LEELA es ec oS aN 
Ss i 
S822 CFEC HENCE CEE EEE ET 
S225 A ee 


Fig. 1.—Average egg yield and feed consumption per hen in Pen 8 for 
2 years by 4-week periods. (This necessitates repetition of month of 
May soas to make 13 periods in the year.) 


lated so that the hens will eat equal parts of scratch grains and of 
mash, 100 fowls of the general-purpose breeds should be fed about 
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9.5 pounds each of grain and of mash daily, and 100 Leghorns should 
receive about 7.5 pounds of each. (See Table 3 for amount in 
quarts.) The amount of feed consumed varies considerably through- 
out the year, being greatest just preceding the period of highest egg 
production, but it does not vary absolutely with production either 
during one year or when one year is compared with another. (See © 
fig. 1.) This latter fact is readily seen by comparing the average 
egg yield and total feed consumption in Pens 1 to 6 for their first and 
second years (see Table 2). The egg yield decreased about 30 per 
cent in their second year, while the feed consumption decreased only 
3 per cent. 

A fair grade of beef scrap with a guaranteed proteim analysis of 50 
to 55 per cent, fat 12 to 13 per cent, and 1 to 3 per cent of fiber was 
used. The cracked corn was white, but the corn meal was ground 
from yellow corn. The prices of some of the grains were changed in 
April, 1913, to conform to the market price at that time. That price 
has since been used without change in figuring all the costs in this — 
bulletin. Prices of individual grains in 1917 are from 20 to 100 per 
cent higher than the prices used in this bulletin. Present prices of 
grains should be compared to these prices in arriving at the present 
cost of producing eggs. 


TABLE 3.—Price and weight of grains. 


Price per 100 pounds.) Price per bushel. 
. | Weight of 
Grain. Up to After | Up to After 1 quart. 
April, April, April, April, 
1913. 1913. 1913. 1913. 
Lbs. | Oz 
Gracked (COrne sce see cae apc ce eee eee $1.30 $1. 20 $0. 73 $0. 67 1 
Wiheat oo ee mean teae S8s 2p Se Se ee Soe Re ol Aa ees 1.90 1.79 1.14 1.07 1 
ORT KARR Ce Se esi eee ese ee Se pe leas ee ny ee eee | SS ee Se 1.60 1.34 sol a 1) eee 
Barley ses see eee ee eee cite eee aera 1.74 1.74 . 84 84 1 8 
COTY MOA AA AEE So eed re ee peo ee 1.35 1.45 . 65 70 1 8 
Wiheat bran. 2.2 cae ee eee aeeb acca means 1.40 1.40) |e el eee 10 
Wiheab anid dlinp cies Soe ee eed 1.45 LES Yim 2 Saree 2 RE eee |e ee 13 
Wish mealies henna eS eee eee eal ae 2G ees aoe A) ee a 
Boeetscrips.< coe se ee ee eee 2.50 AG 9 he en Bae We | Wy ere 1 5 
(COTLONSGEG NCR == ae ee ee ne a ee ee ee ee 185 | aete 2 ee ee ee 
Crt Seg aR Ce <2 es AE AE OE BS A 60 $604 eet odo-he | Be Ware FO = |. oa 
Oyster shelters ieee eee eee ere ee = 60 J6G,\ 522 222--8 eweaaioc 


HENS BALANCING THEIR OWN RATIONS. 


The fowls in Pens 3, 4, and 7 had bran, middlings, corn meal, and 
beef scrap in separate hoppers before them all the time (see Table 1). 
Tables 4, 4a, 4b, and 4c show the proportion of these mash feeds 
eaten by these pens for each 4-week period. 


FEED COST OF EGG PRODUCTION. Fl 


- Tasie 4.—Percentage of mash feeds consumed each 4-week period (Pens 3 and 4, first year). 


Corn meal. Beef scrap. Bran. Middlings. 
Period. 
Pen 3. Pen 4. Pen 3. Pen 4. Pen 3. Pen 4. Pen 3. Pen 4. 
1912. Per cent.| Per cent. | Per cent.| Per cent.| Per cent.| Per cent. | Per cent. | Per cent. 
November........--- By Ae Reale eae BO Risse Gal Seka es Oi ipaiesepti an sien 
December.........--- OL ee ees 1Gy, See eBe ae LOMB Seago. m2 a 
1913 

JAMUATY 55 se! sees oe 70 67 13 27 8 4 9 2 
He DEWALY; sce ees oe 72 65 17 30 7 2 4 3 
Marches sot eyes: 61 76 21 19 7 3 11 2 
PANO Ta odie y2 2 Sir ae 3 66 63 15 27 9 5 10 5 
IVER UE as 2 aoa 67 65 23 26 4 4 6 5 
INT USA se cena ed 3 64 63 20 25 10 6 6 6 
UME LASSE See 50 67 19 25 16 6 15 2 
Utlhy Aon Soe REE 49 54 24 29 13 10 14 7 
PUES se ae oe eee 55 54 22 33 9 6 13 7 
September......----- 60 57 21 29 10 7 9 7 
October. 3.23.23 e.5- 2 60 65 21 27 9 4 10 4 
November ?2.......... (52) 65 (25) 19 (12) 8 (11) 8 
December..........-- (71) 58 (18) 33 (3) 4 (8) 5 

Average.......- 63 63.7 19 27 9 4.9 9 4.4 


1 In this and other tables the year is divided into 13 periods of 4 weeks each, consequently the periods 
only represent in general the months indicated and thus it is necessary to show two periods in one month 
during the year (May). The actual dates of these periods for each pen are given in the text following 
Table 4c. : 

2 Figures in parentheses belong to the following year’s record and are inserted here to make the monthly 
comparisons complete; they are not included in the year’s average. 


TaBLE 4a.—Percentage of mash feeds consumed each 4-week period (second year for Pens 3 
and 4, first year for Pen 7). 


Corn meal. Beef scrap. Bran, Middlings. 
Period. 
Pen | Pen | Pen | Pen | Pen } Pen |} Pen | Pen |] Pen | Pen | Pen } Pen 
Oeealeas 7. 3. 4, Ue oF 4, Ue 3. 4, he 

1913. P.ct.| P.ct.| P.cé.\ P.ct.| P.ct.| P.ct.| P.ct.| P.ct.| P. ct.| P. ct.) P.ct.| P. ct. 

November c:c22 365-0 2.55 5- GPAE IX (aa) a Baaoge 25 M9) ieets = 12 (8)H]4ees=2 11 (8) eee 
December. 82555252 aN. 71 =| (58) | 55 18 | (33) | 34 3 (4) 5 8 (5) 6 

1914 

ATTA os es eke ee aes 56 67 62 26 18 23 11 7 7 7 8 8 
MODEUARY 22; sence cote coe os 2. 70 63 71 18 24 21 5 6 3 7 7 5 
INT lae eee a MN ce. 70 64 73 16 23 18 7 9 5 7 4 4 
/\JOy HL ee i ge aa ee 66 55 60 18 31 21 7 7 12 9 7 u 
Be Sa ae Rea haere 63 56 58 21 25 27 8 11 9 8 8 6 
INTER RGES GRU SHEE ASE Se SO Remmens 65 44 52 20 32 28 6 13 11 9 11 9 
UMD SBe Re es lie ae 65 57 54 21 27 27 “ 8 11 7 8 9 
PUL meen yee eyes REE LIES 64 57 57 19 25 25 8) 10 9 8 8 9 
PANT OUIS bier warren ai ee Bt 70 64 59 17 24 25 7 6 7 6 6 9 
september: 2... 2.22. Bs eieeetieee 75 81 83 13 18 13 6 0 2 6 1 2 
OCCODER ee Oa NY 82 90 82 8 9 15 0 3 Us 1 0 
November........-.....-.- (87) | 88 82 (7) 11 15 (2) 1 2 (4) 0 1 
IDecembenrss 2558. siee se: (87) | 91 | (92) | (8) Zh EW s(2) 1 (0) | (3) 1 (1) 
PASVCLAL Oo Boni a 68 68 67 18 21 22 6 6 6 8 5 5 


Tt ee ae 
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TaBLE 4b.—Percentage of mash feeds consumed each 4-week period (third year for Pens 3 
and 4, second year for Pen 7). 


Corn meal. Beef scrap. Bran. | Middlings. 
Period. 
Pen | Pen | Pen} Pen | Pen | Pen } Pen | Pe Pen | Pen | Pen | Pen 
be 4. te 3 4. he 3. 4. re 4. 7 
1914 P..cé | Pe ct... c.| Pct. |) Pict. | Pe Pe s| Pct PP sch. |- ch 1 Cee 
November. S222 <:4:.:-25 87 | (88) § (621-7 | ap] ap 24 @1° Oa aaa 
December. -- 5.2.8 oat 87 | (91 4 PT Cp on te © 2 tot 0 3c 1 
1915 , 

January. ee ee 89 96 91 7 3 6 2 il iD, 2 0 1 
Webriarys sce ee 92 | 94 | 90 5 5 4 1 0 3/2 1 3 
Marne tee eer 28 ae 5 87 97 88 4 3 8 2 0 2 a 0 2 
Apmis ty sek ee cue ety 88 6 6 9 6 3 2 6 4 1 
Mayer oe eee eae oe 76 84 87 9 7 9 7 5 2 8 4 2 
Ma yey pane he eS: 79 81 85 t 10 10 6 5 4 8 4 1 
JiunGeee epee eet eee Re 82 85 890 6 8 13 6 4 5 6 3 Zz 
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TABLE 4c.—Average percentage of mash feeds consumed each year. 

_ Corn Beef Mid- 

Year. Pen.| meal. scrap. Bran- dlings. 

Per cent.| Per cent.| Per cent. | Per cent. 

OLS eS sine le seh ee: Sens Hoke ene EEL 3 63 19 9 
LO ae ae ee ee ep ee ee SEB a. SE See ee en 4 63.7 7 4.9 4.4 

dA Flagg = yee Pinar Oe (irs Sater aR eee Sea, Aap be aesaa ee. Bia 68 18 6 8 

CAE) UE Deke Ss Qala er See. Se ee See = oe ee ee ee 40 68 21 6 5 

git) Ele. es Se a See See ee ee eee ee a ee eee ae ee 7 | 67 22 6 5 

GLY bees see te Es SIRE cote tates © een Pe eee Cera Oe eae 3 84 a 4 5 

1915 = eee tee eee eee 4° 91 5 2 2 
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All the records are based on 13 periods of 4 weeks each, into 
which each year is divided, This accounts for a repetition of May 
in these and other tables. The exact periods for the different pens 
were as follows: 


Pens 1,2,and 3: 1, November 1 to 28; 2, November 29 to December 26;3, December 
27 to January 23; 4, January 24 to February 20; 5, February 21 to March 20; 6, March 
21 to April 17; 7, April 18 to May 15; 8, May 16 to June 12; 9, June 13 to July 10; 10, 
July 11 to August 7; 11, August 8 to September 4; 12, September 5 to October 2; 13, 
October 3 to October 31. The periods for Pens 4 and 5 begin January 18 and are as 
follows: 1, January 18 to February 14; 2, February 15 to March 14; 3, March 15 to 
April 11; 4, April 12 to May 9; 5, May 10 to June 6; 6, June 7 to July 4; 7, July 5 to 
August 1; 8, August 2 to August 29; 9, August 30 to September 26; 10, September 27 
to October 24; 11, October 25 to November 21; 12, November 22 to December 19; 13, 
December 20 to January 17. Pen 6 began January 25 and continued as follows: 
1, January 25 to February 21; 2, February 22 to March 21; 3, March 22 to April 18; 4,. 
April 19 to May 16; 5, May 17 to June 13; 6, June 14 to July 11; 7, July 12 to August 
8; 8, August 9 to September 5; 9, September 6 to October 3; 10, October 4 to October 
31; 11, November 1 to November 28; 12, November 29 to December 26; 13, December 
27 to January 24. Pens7, 8, and 9 were entered in the experiment December, 1913, a 
year later than Pens 1 to 6, and their periodsareas follows: 1, December 1 to December 
28; 2, December 29 to January 25; 3, January 26 to February 22; 4, February 23 to 
March 22; 5, March 23 to April 19; 6, April 20 to May 17; 7, May 18 toJune14; 8, June 
15 to July 12; 9, July 13 to August 9; 10, August 10 to September 6; 11, September 7 
to October 4; 12, October 5 to November 1; 13, November 2 to November 30. 
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Fia. 1.—PEN 2, MIXED PEN OF GENERAL-PURPOSE BREEDS. 


- On free range; fed a ration without oats. 


Fia. 2.—PEN 4, SINGLE-ComB WHITE LEGHORNS. 
On free range; allowed to select their own mash. 


Bul. 561, U. S. Dept. of Agriculture. PLATE Il. 


Fic. 1.—PEN 6, MIXED PEN OF GENERAL-PURPOSE BREEDS. 


On free range; fed a scratch mixture containing barley, and had beef scrap separate from the mash. 


Fia. 2,—PEN 7, WHITE LEGHORNS. 


Confined to yard; allowed to select their own mash. 
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Fic. 1.—PEN 9, MIXED PEN OF GENERAL-PURPOSE BREEDS 


On free range; not fed any beef scrap. 


Fic. 2.—PEN 15, WHITE LEGHORNS AND BARRED PLYMOUTH ROCKS 


On free range, fed one-third cottonseed meal in mash. 
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A study of Tables 4, 4a, 4b, and 4c, and the graphic representation 
in figure 2 shows a great variation in the proportions of the compo- 
nents of the mash consumed, especially in the corn meal and beef 
scrap. These percentages, if worked out on a weekly basis instead of 
for periods of four weeks, fail to show any constant relation between 
the percentage of either the corn meal or the beef scrap and the 
temperature or the egg production. The proportions of the grains 
seem to be influenced materially by the differences in years, or else 
by different lots of feed, especially beef scrap. This is shown in 
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Fig. 2.—Hens balancing their own ration. Percentage of corn meal and beef scrap consumed in mash. 
(Bran and middlings were before the hens also, but only small quantities were consumed.) 


the figure, where the curves for Pens 3 and 4 in 1913 are different 
from those in 1914, and the percentages in 1915 are very markedly 
different from those in either 1913 or 1914. 

The tendency to increase the percentage of corn meal and decrease 
that of beef scrap during the molting period is very uniformly marked 
in 1914 but is not so apparent in 1913. This is rather contrary to 
_ the practice of increasing the percentage of protein during the molt- 
ing period. The Leghorns ate a slightly larger proportion of beef 
scrap than did the general-purpose fowls, which diflerence was 
greater in 1913 than in 1914. The proportion of the grains eaten was 
93905°—Bull. 561—17——2 
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also influenced by the quality of the grains, as the fowls apparently 
liked some lots of feed better than others, although the quality and 
condition of all the grains were good. The average percentages for 
the different pens in both years are fairly uniform, as is shown in 
table 4c. 

The results show that hens will not eat too much beef scrap and 
that they can be allowed to select their own mash feeds. One thing 
emphasized in this work is the large percentage of corn meal, which 
is 2 to 3 times as much as is usually recommended in a mash. 
The large percentage of corn meal in this mash did not tend to make 
the hens too fat, as shown by the monthly weight records in Table 10. 
The health of the fowls was in no way adversely affected by the large 
percentage of corn meal in the mash. Pen 3 went through its entire 
second year (1913-14) without any sickness or deaths and was the 
only pen in which no mortality occurred during that year. Pen 5, 
which also had a large percentage of corn meal in the mash, went 
through the year 1915, when they were 3-year-old hens, without any 
deaths. 

The mash in Pen 5 was mixed according to the proportions eaten 
by Pen 3, as shown in Table 1. The mash originally contained 10 
per cent bran, 12 per cent middlings, 63 per cent corn meal, and 15 
per cent beef scrap, based on what Pen 3 was eating at that time. 
This was changed after Pen 3 had been in the experiment one year, 
using the average proportions for the year. Pen 5 laid as well as 
Pen 3 the first year, considering the difference in the time that the 
pens were started; and laid 22 more eggs per hen in 1914, producing 
eggs 2.5 cents per dozen cheaper. In 1915, Pen 5 laid 23 more eggs 
per hen than Pen 3 and produced eggs 2.3 cents per dozen cheaper. 
This difference in production during the second and third years is 
partly, if not entirely, due to the difference in time of year when 
these pens matured and started to lay. This is discussed more m 
detail on page 20. Pen 5 also received 12 per cent more beef scrap 
in 1915 than Pen 3, which tends to account for part of the increased 
production in the former pen. Pen 5 contained more broody hens 
in both 1913 and 1914 and the same number in 1915 as Pen 3. 

The mash in Pen 8 was mixed according to the proportions eaten 
by Pen 4. Pen 8 laid 36.7 more eggs per hen than Pen 7 and pro- 
duced eggs 2 cents per dozen cheaper in 1914, while in 1915 Pen 8 
laid 44.8 more eggs per hen and produced eggs 1.9 cents per dozen 
cheaper than Pen 7. Pens 7 and 8 were started at the same time, 
but Pen 7 and Pen 4 were allowed to balance their own rations. 
Pen 7 was confined to a yard while Pens 4 and 8 were on free range. 
The effect of free range on egg production is discussed on page 16. 
Pen 8 received about 4 per cent more beef scrap than Pen 7 in 1914 
and about 16 per cent more in 1915 and produced the highest 
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average egg yicld (158) up to that time in these feeding experiments. 
This increased percentage of beef scrap in 1915 undoubtedly accounts 
partly for the increased production in Pen 8. The conclusion to be 
drawn from Pens 5 and 8, in which the mash was mixed as selected 
by the hens in Pens 3, 4, and 7, is that just as good results if not better 
are secured where a fixed mash is used throughout the year as where 
each mash constitutent is fed separately. 


FEEDING VALUE OF POULTRY FEEDS. 
THE VALUE OF OATS. 


Pens 1 and 2 were fed alike (see Table 1) except that the oats 
were left out of the scratch ration in Pen 2. The egg yield was about 
the same in these pens the first year, but Pen 2 ate considerably less 
feed. Both pens were on free range. Pen 1 laid about 15 more eggs 
per hen than Pen 2 during their second year, but the feed cost of egg 
production was about the same (see Table 2). In their third year 
Pen 1 laid 12 more eggs per hen than Pen 2 and produced eggs 4 cents 
per dozen cheaper. The average cost of the eggs for three years is 
slichtly in favor of Pen 1, but this difference is less than 1 cent per 
dozen and may not be entirely due to the difference in rations. 
The mortality in Pen 1 during the second year, although considerably 
greater than in Pen 2, was apparently due to the difference in the 
fowls and not to the feed. 

Leaving the oats out of the scratch mixture mn Pen 2 increased 
the cost of the mixture 6 cents per 100 pounds. The hens in Pen 2 
tended to get overfat, which may be partly due to the larger propor- 
tion of corn in the scratch mixture, but was also affected by the 
breed of fowls, as discussed on page 36. With the mixture con- 
taining oats cheaper than one without this grain, there does not 
appear to be any reason for leaving it out of the ration, and the oats 
add variety to the feed. If the cost of a pound of oats should increase 
out of proportion to corn and wheat, a ration without oats would give 
good results. 

THE VALUE OF BEEF SCRAP OR ANIMAL PROTEIN. 


Pen 9 was fed a ration without beef scrap (see Table 1) to determine 
what results would be secured from fowls kept on free range and fed 
a standard ration with the animal protein (beef scrap) left out and not 
replaced by vegetable protem. This pen had an unlimited range in 
woods containing a brook which supplied bugs and is perhaps in 
many ways directly comparable to conditions on general farms, 
where beef scrap or any other material furnishing animal protein 
is not generally fed. 

_ The fowls in this pen were in good breeding condition, or slightly 
thin, throughout the experiment, as opposed to the slight tendency 
to become overfat noted in nearly all other pens of general-purpose 
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fowls. The monthly average weight of the hens in this pen was 
5.03 pounds, compared to 5.82 pounds in the other general-purpose 
pens during their first year, and 5.58 pounds, compared with 6.26 
for these pens during their second year (see Table 10). These fowls 
were always hungry and busy scratching, wandering a considerable 
distance from their house to scratch in the leaves and on the banks 
of the brook. 

Feather eating developed in this pen and the fowls picked the 
feathers from the neck of the male. This vice was apparently 
stopped by keeping salt pork before the birds until the male’s neck 
was healed and covered with new feathers. A slight tendency toward 
this habit was noted in this pen throughout the year, but was not 
serious enough to warrant preventive measures except during the 
month of October, 1914. Feather picking did not develop in any 
of the other feeding pens, showing that the use of a good ration con- 
taining beef scrap practically prevents this vice among fowls kept 
under ordinary conditions. 

The average feed consumed per hen in Pen 9 (see Table 2) was 61 
pounds, which cost 88 cents, against an average consumption of 69 
pounds which cost $1.09, for Pens 1, 2, and 3 in 1913. The amount 
of feed increased to 74 pounds during the second year and cost $1.10, 
compared with 65 pounds in Pens 1, 2, and 3, which cost $1.02. The 
average feed cost of a dozen eggs in Pen 9 during the first year was 
11.7 cents against 9.51 cents in Pens 1, 2, and 3 (1913), and it was 
15.3 cents the second year against 15 cents for Pens 1, 2, and 3. It 
took 8.2 pounds of feed to make a dozen eggs in Pen 9 the first year 
against 6.04 pounds in Pens 1, 2, and 3, and 10.7 against 9.6 pounds 
the second year. 

The average egg yield in Pen 9 was 90 eggs compared with 137.6 
eggs for Pens 1, 2, and3 during 1913, and 84.3 against 83 in the second 
year. The 2-year average annual production in Pen 9 was 87.1 eggs 
against 110.2 eggs in the beef-scrap pens. The 2-year average cost 
of a dozen eggs was 13.5 cents in Pen 9 against 12.2 in Pens 1, 2, and 
3. Pen 9 did not lay well during the winter and practically stopped 
laying whenever the ground was covered with snow (see Table 6). 
This affected the value of the eggs materially. Pen 9 was started 
December 1, while Pens 1, 2, and 3 were put into the experiments 
November 1, so that the difference in results between these pens is 
somewhat greater than it would have been if all the pens had started 
to lay in the same month. 

The average weight of a dozen eggs for the first year in Pen 9 was 
1.50 pounds against an average of 1.56 pounds for Pens 1, 2, and 3, 
and 1.56 against 1.62 during the second year. The mortality in Pen 9 
was 2 hens compared with an average of 4.3 in Pens 1 to 6 during 
the first year, but was 4 dead from natural causes in the second year, 


\ 


FEED COST OF EGG PRODUCTION. 13 


and 2 killed by the other hens picking and eating their flesh, 
against 3.3 dead from natural causes in the other pens. The picking 
was due to the lack of beef scrap or other animal-protein feed. It 
would not appear that the beef scrap affected the mortality from 
natural causes in these experiments. No tests were made of the eggs 
from this pen used for hatching, but of the eggs hatched no differences 
in fertility or hatchability were noted between this pen and those 
fed beef scrap. 

A study of the results shows that beef scrap or some other animal 
protein, even with fowls on a good range, was an economical feed 
and that its use materially increased egg production and the market 
value of the eggs. This is especially true during the first year’s pro- 
duction, which was very materially stimulated by the beef scrap; 
the second year’s results were about equal in the beef scrap and no 
beef scrap pens. The difference in egg yield would probably be 
greater with fowls confined to yards. Beef scrap and fish meal 
appear to be the only feeds in these rations which very materially 
affect the egg yield. The variation in the proportions of the other 
feeds, or even the omission of any one of them, does not appear to 
affect the ege yield as greatly as do these feeds. 


COTTONSEED MEAL. 


Cottonseed meal is more readily available and is cheaper, especially 
in the South, than beef scrap. This meal has a high protein content, 
and if it would give as efficient results considering its relative protein 
content, it would be a more economical feed than beef scrap. Pens 
10 and 11 were started in November, 1914, on rations containing 
cottonseed meal. Their mash (see Table 1) was composed of about 
one-third cottonseed meal, and the protein content equaled that 
of Pen 12, which was fed beef scrap in place of cottonseed meal 
and used as a check pen. A small amount (about 3.5 per cent) 
of beef scrap was included in the mash in Pen 11 to see if this 
amount would supply the mineral matter which might be lacking 
in the cottonseed meal and make the use of the meal more efficient. 


The total cottonseed meal in the entire ration of Pens 10 and 11 


was about 13 per cent, and about 15 per cent in Pen 15. Pens 
15 and 16 were started in March, 1915, on rations similar to those 
used in Pens 10 and 11, respectively. The method of feeding was 
similar to that used in the other pens except that it was practically 
impossible to get the hens fed cottonseed meal to eat enough mash 
so that half mash and half scratch grains could be fed. The hens 


_were always hungry and were very thin, so that it seemed advisable 


to feed a larger proportion of scratch grains. The average weights 
of these hens, as shown in Table 10, were very low, Pens 10 and 11 
averaging throughout the year a pound less per hen than Pen 12. 
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The weights of the hens in all of the cottonseed pens were far below 
those of “hens of the same breeds in beef-scrap pens. 

These pens were all on free range and thus were able to secure 
considerable feed from the range. Several times during the year 
the hens in Pens 10, 11, and 16 were found to be going to other 
feeding pens and eating their mash. Their ration apparently was 
deficient in some desired element, so that they would go long dis- 
tances to secure other feed. This mixing at least partly accounts 
for the variable results secured in these pens. 

The results with the cottonseed meal, as shown in Table 2, first year, 
pens 10 to 16, were not satisfactory. Pen 12, fed beef scrap, laid about 
66.5 more eggs per hen, produced eggs 2.4 cents per dozen cheaper, 
and gave a profit over feed cost $1.68 per hen greater than in Pens 
10 and 11. The results in Pens 15 and 16 were even more decisive 
against the use of cottonseed meal as an economical feed, Pen 15 
averaging only 33.2 eggs per hen during the year and showing a 
net loss over feed cost alone of 4 cents per hen for the year. The 
feed cost of eggs in this pen was 31.9 cents per dozen. The hens 
fed cottonseed meal also failed to lay many eggs during the winter, 
and those produced in two of these pens (Nos. 15 and 16) were 
small (see weight of eggs in Table 5b). 

In addition to proving an uneconomical feed, the cottonseed meal 
affected the appearance and firmness of the eggs, making a con- 
siderable percentage of them unmarketable. (See Pl. VII.) Dark- 
greenish spots of varying sizes were produced on the yolks of the 
eggs, while the contents in most cases lacked firmness and they 
would not poach like eggs produced from beef-scrap rations. Dur- 
ing warm weather about half of these eggs were classed as unfit 
for food as judged by appearance, although no disagreeable effects 
were noted from eating eggs discolored in this manner. During cool 
and cold weather the quality of these eggs was considerably better 
than in warm weather. 

Comparing the cottonseed pens (Nos. 10 and 15) with those fed 
about 3.5 per cent of beef scrap in the mash in addition to the 
cottonseed meal (Nos. 11 and 16), the results were inconsistent, 
owing at least partly to the fowls mixing. The egg yield in Pens 
10 and 11 was about the same, but Pen 16, fed this small amount 
of beef scrap, laid twice as many eggs as Pen 15, which was without 
any beef scrap. No material difference was noted in the quality 
of the eggs from any of the pens. The egg yield and quality of 
eggs in all. these pens were unsatisfactory, and cottonseed meal, either 
with or without a very small percentage of beef scrap, is not an eco- 
nomical feed for poultry. It is possible that a part (perhaps half) 
of the beef scrap could be replaced by cottonseed meal to better 
advantage. 
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FISH MEAL. 


Fish meal, a by-product of the menhaden industry, was used to 
replace beef scrap in the ration of Pen 13, in comparison with Pen 
14, a check pen receiving beef scrap. The mash in Pen 13 con- 
tained 20 per cent fish meal, while that of Pen 14 contained the 
same percentage of beef scrap. (See Table 1.) The fish meal was 
given an estimated value of $46 per ton, at which price ($7 per 
ton cheaper than beef scrap) the fish meal proved a good substitute 
for beef scrap and an economical feed. The protein in the fish 
meal appeared to be as efficient as that in the beef scrap, considering 
the relative composition of the feeds. 

No abnormal effects were noted in the size, taste, or quality of 


__ the eggs from the pen fed fish meal. The fowls in both pens kept 


in good condition and the mortality was low. Both pens were on 
free range, but the range of the fish-meal pen was largely in grass 
while the beef-scrap pen ranged in the woods where there was not 
any greensward. This difference in range would be slightly in 
favor of the fish-meal pen. This experiment did not begin until 
the middle of January, and the egg production in both of these 
pens was very good for pullets started at that time of the year. 
Hach pen contained 18 pullets. 

The egg yield per hen on beef scrap was 160, compared with 145.4 
on fish meal, but the latter pen produced eggs at 8.5 cents per dozen, 
while the eggs from the former pen (beef scrap) cost 9.7 cents. The 
profit per hen over feed cost was about equal, being 7 cents greater 
in the beef-scrap pen (see Table 2). The beef scrap was about 6 
per cent higher in digestible crude protein than the fish meal (see 
Table 12), so about one-tenth more fish meal than beef scrap might 
be fed to advantage in the mash to make the protein content equal. 
Both fish meal and fish scrap may also be fed with beef scrap with 
excellent results, replacing about half of the beef scrap with the 
fish product. 


VALUE OF GROUND GRAINS. 


Pen 6 was started on a ration (see Table 1) of scratch grains, with 
beef scrap before the hens all the time. No dry mash of ground 
grains was fed; the object being to compare the effect and value of the 
mash in the ration. - The hens ate the beef scrap freely, but constant 
diarrhea developed in the pen, so that it appeared advisable to keep 
a mixture of equal parts of corn meal and middlings before the hens, 
which largely checked this evil. The birds were given all the scratch 
grains they would clean up and ate 16 per cent of mash in 1913, 
26 per cent in 1914, and 27 per cent in 1915. The percentage of 
beef scrap in the total ration in this pen beginning in January, for 
4-week periods, was as follows: In 1918: 14, 13, 8, 16, 11, 4, 4, 2, 2, 
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4,11, 6, and 6. In 1914: 10, 10, 10, 8, 8, 11, 8, 6, 8, 6, 2, 4, and 8. © 
In 1915: 6, 4, 5, 3, 7, 4; 4, 5, 4, 3, 7, 7, and 5. Barley was fed im 
this grain mixture (see Table 1). 

Pens 5 and 6 were started in January at about the same time and 
their egg yields the first year were practically equal, but the hens in 
Pen 6 consumed 6 pounds more of feed per hen, at an additional cost 
of 17 cents, while it took 0.76 pounds more of feed to produce a | 
dozen eggs, costing 1.94 cents more per dozen. The hens in Pen 6 
during their second year ate 10 pounds more of feed than those in 
Pen 5, costing 17 cents more per hen, while it took 2 pounds more of 
feed to produce a dozen eggs, costing 3.4 cents more per dozen. 
In the third year these two pens produced about the same number of 
eggs, but Pen 5 ate 14 pounds less of grain perhen. Pen 5 produced 
eggs 2.8 cents per dozen cheaper that year than Pen 6, and the profit 
per hen over feed cost was 24 cents greater. Pen 6 had the advantage 
of being on free range, while Pen 5 was confined to yards, and the 
latter pen contained a much larger number of broody hens than 
Pen 6. This ration and method of feeding kept the hens too fat 
(Pen 6), as shown in Table 10. The hens ate the barley freely, and 
this grain appears to be a good feed to use if cheaper than wheat or 
to add variety to the ration. However, the comparative value of 
barley and wheat is not in any way determined by this experiment. 

This ration and method of feeding appears to be less desirable 
than any other in which beef scrap was used. The hens in Pen 6 
ate more grain than any other pen, had the highest feed cost, pro- 
duced eggs at the greatest cost per dozen compared with the other 
pens started at the same time, and were overfat. Regulating the 
proportions of mash and scratch grains to about equal parts of each 
keeps the fowls in better condition than where only a small pro- 
portion of mash is fed. Mortality does not appear to be materially 
influenced by the relative proportions of scratch grains and mash in 
the ration, if the percentage of beef scrap is not materially changed. 
A ration including a mash containing beef scrap, or with the beef 
scrap fed separately, makes a cheaper and better ration than one 
without the mash, even though the beef scrap is supplied. 


FREE RANGE COMPARED WITH LARGE YARDS. 


All pens except Nos. 3, 5, and 7 had free range, while these pens 
were confined to large yards (see Table 1). However, other changes 
besides the range enter into a comparison of these pens with the range 
pens, making it hard to draw definite conclusions, but the evidence 
points strongly to better egg yield and other results on free range, 
especially with Leghorns. The greatest difference due perhaps _ to 
free range is noted in Pen 8, in which during their first year 36 more 
eggs per hen were laid than in Pen 7, while in their second year the 
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| Fic. 1.—COLONY GROWING House USED AT GOVERNMENT POULTRY FARM, 
| BELTSVILLE, MD. 


Fia. 2.—INTERIOR OF COLONY HOUSE SHOWN IN PLATE III. 


Showing litter on floor, dropping boards, roosts, and nests. 
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Fia. 1.—AVERAGE RESULTS IN PEN 1 (RHODE ISLAND REDS) DURING PULLET YEAR. 


Fic. 2.—OATS SPROUTER. ONE TRAY OF OATS ON TOP OF CASE READY TO BE FED. 
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| Fic. 1.—E@Gs FROM PEN 15, SHOWING EFFECT OF SMALL PERCENTAGE 
OF COTTONSEED MEAL IN RATION. 
| 


Normal egg in lower left-hand corner. 


Fia. 2.—EGq@ SIMILAR TO THOSE IN UPPER PICTURE, WITH YOLK BROKEN OPEN. 
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Fic. 1.—DRY-MASH HOPPERS. 


The hopper on the right has separate compartments, and was used in pens 3, 4, and 7. 


Fic. 2.—Coop FoR BRooDY HENS. 


This coop is hooked to the inside wall of the house, above the nests. 
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difference was 45 eggs per hen in favor of free range. These two pens 
of Leghorns are apparently fairly comparable, as they are of similar 
breeding, they were reared under similar conditions, were started at 
the same time, and received almost similar rations except that in Pen 7 
the mash constituents were separate while they were mixed together 
in Pen 8. This difference in the method of feeding, as previously dis- 
cussed, does not appear to be a material factor in affecting the egg 
yield. Pen 8, however, received 4 per cent more beef scrap than 
Pen 7 in 1914, and 16 per cent more in 1915, which is a very material 
factor. A comparison of Pen 4, which was on free range, with Pen 7 
(confined) appears to strengthen the conclusion that free range mate- 
rially increases egg yield, as the percentage of beef scrap consumed in 
these pens was more nearly equal. The Leghorns ranged over a 
wide area, while the general-purpose breeds neither kept as busy 
scratching nor ranged over nearly as much ground. 

The use of yards does not appear to affect the mortality among the 
fowls for a period of one or two years (see Table 2). The loss in the 
confined pens was in several instances considerably less than in the 
pens on free range, but part of the additional loss on free range was 
caused by hawks and missing fowls. The greatest mortality occurred 
in the pens giving the highest egg production, and it would appear 
that this difference in egg production, rather than free range, was the 
material factor in causing the difference in mortality in Pens 7 and 8. 
It would not appear that free range of itself, except for the loss caused 
by hawks or other marauders, increased the mortality. Free range did 
not lower the total consumption of grain nor decrease the cost of feed- 
ing, except for the green feed which was supplied to the pens confined 
to yards. On the whole the consumption of grain was greater with 
the pens on range, owing to the greater production in these pens. The 
cost of the dry oats used for green feed (sprouted oats) per hen aver- 

-aged about 10 cents per year. A study of all these pens appears to 
show that free range very materially increases the egg yield in Leg- 
horns, and somewhat, but to a considerably less extent, in the general- 


purpose breeds. 
YARDS AND GREEN FEED. 


Pens 3 and 5 each had a large yard containing about 220 square feet 
of land per fowl and were kept in this yard about one year. They 
were then moved to a similar yard and the old yard was plowed and 
planted to grass, clover, and oats. The present plan is to alternate 
these yards once yearly, plowing and seeding the ground not in use, 
and thus keep the soil sweet as well as to provide some green feed. 
The soil in these yards is a heavy clay, parts of which are poorly 
drained and not well adapted for a permanent greensward. The 
_ yards contained only a small amount of grass and weeds when the 
| 93905°—Bull. 561—3 
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fowls were first put into them. Two yards for each pen allows about 
440 square feet of ground per fowl, which is at the rate of about 100 
hens to the acre. Pen 7 was confined to a single yard, which was 
plowed and planted after the hens had been in the yard about 
9 months. The hens were confined by a temporary fence to a space 
of about one-tenth of the entire yard for 4 weeks until the oats were 
well started. This pen has a yard space of 218 square feet per hen, or 
about 200 hens to an acre. A single yard handled in this manner does 
not provide a good yarding system for poultry on heavy clay land. 
The growing grain and grass is all killed within a few weeks, and the 
yard is entirely bare the rest of the year. 

No green feed was supplied to the pens on free range, but sprouted 
oats were fed at noon daily to those confined to yards (Pens 3, 5, 
and 7). Pens 3 and 5 were fed some cabbages during their first 
winter (1912 to 1913), but did not receive green feed regularly until 
March, 1913, when the sprouted oats secured from half a pound of 
dry oats were fed daily. The amount of dry oats per pen was 
increased at the beginning of 1914 to 0.6 of a pound (about 14 square 
inches of sprouted oats daily per hen) and fed to Pens 3, 5, and 7. 
The cost of green feed in 1912 to 1913 per dozen eggs in Pens 3 and 
5 was 0.8 and 0.9 cents, respectively. The cost per hen was 8.7 cents 
in Pen 3 and 9 cents in Pen 5. The cost of the green feed includes 
only the cost of the cabbages used in 1912 and 1913 and the cost of 
the dry oats for the rest of the time. In 1913 and 1914 the cost per 
dozen eggs in Pens 3, 5, and 7 was 1.8, 1.5, and 1 cents, respec- 
tively, and the cost per hen was 11.4 cents in Pen 3, 11.7 cents in 
Pen 5, and 10 cents in Pen 7. This cost was proportionately 
greater in 1915, as the same quantity of oats was fed to each pen, 
while the number of hens had decreased slightly, and the egg yield 
had decreased materially. Thus the green feed increased the cost 
of feeding the hens about 10 cents each, and during their first two 
years added a little over 1 cent per dozen to the cost of the eggs. 


CONSUMPTION OF GRIT AND OYSTER SHELL. 


The hens in 1912 to 1913 were fed about 1.3 pounds each of grit 
and oyster shell, which cost about 1.6 cents per hen. In 1913 to 
1914 the hens were fed about the same amount of oyster shell but 
only about one-third as much grit, reducing the cost to about 1 cent 
per hen. During the third laying year, as egg production decreased 
the hens consumed considerably less grit and oyster shell. The con- 
sumption was slightly greater in Pens 9 and 10, where no beef scrap 
was fed, than in the beef-scrap pens. Pens 10 to 16 ate on the aver- 
age in one year from 0.5 to 1 pound of grit per hen and from 1.5 to 
2.5 pounds of oyster shell. 
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LEGHORNS COMPARED WITH GENERAL-PURPOSE BREEDS. 


Leghorns produce eggs cheaper than hens of the general-purpose 
breeds (Plymouth Rocks, Wyandottes, Rhode Island Reds, and 
Orpingtons), because they lay as many or more eggs, eat only about 
55 pounds of feed per head annually compared with from 70 to 85 
pounds eaten by general-purpose breeds, and their egg yield very 
materially exceeds that of the general-purpose breeds during their 
second and third laying years (see Table 2). The feed cost of a 
dozen eggs for Pen 4 (Leghorns) was 7.34 cents in 1913, while the 

-average cost of all the general-purpose breeds was 10.6 cents. In 
1914 the feed cost of a dozen eggs for Pen 4 was 8.7 cents as against 
an average cost of 15.1 cents for the second laying year of the general- 
purpose pens. During their third laying year the cost of a dozen 
eggs was 8.8 cents for the Leghorns compared with 18.6 cents for the 
general-purpose fowls (Pens 5 and 6). The total profit per hen over 
feed cost in Pen 4 (Leghorns) for three years was $6.84 against $4.30 
for Pens 5 and 6 (general-purpose fowls). Pen 8 (Leghorns) in 

1914 laid 157.6 eggs per hen, the highest egg production secured in 

| any of the feeding experiments up to 1915, producing eggs at a feed 

cost of 6.7 cents a dozen. Pen 12 composed of general-purpose 

fowls and crosses containing some Leghorn blood, laid 169.5 eggs per 
hen in 1915. The amount of grain eaten was large, however, mak- 
ing the feed cost of a dozen eggs 10.2 cents. The cost in Pen 2 dur- 
ing its first year was 7.74 cents, which was the lowest cost of any of 
the general-purpose pens. The average cost of eggs in Pens 7 and 
8 (Leghorns) in 1914 (their first year) was 7.7 cents. For the first 
two years the average annual feed cost for Leghorns was about 88 
cents and for the general-purpose breeds $1.13. 

The Leghorns produced smaller eggs than the general-purpose 
breeds. The average weight of the eggs in Pen 4 (Leghorns) during 
the first laying year weighed 1.42 pounds per dozen, as against 
1.53 to 1.58 pounds for the other pens. (See Table 5.) However, 
Leghorns laying eggs weighing 1.50 pounds per dozen or over have 
been selected and bred by many poultrymen. An examination of 
500 eggs from the Leghorn pens (Nos. 4, 7, and 8) made the first 
of May, 1915, showed that 31 per cent weighed over 2 ounces apiece, 
or 1.5 pounds to the dozen. The percentages and weights of these 
eges were as follows: Eight per cent under 1} ounces, 26 per cent 
from 12 up to (not including) 1% ounce, 35 per cent from 1% to 2 
ounces, 23 per cent from 2 to 24 ounces, and 8 per cent over 24 ounces. 

The Leghorns in Pen 4 increased less than one-half pound in weight 

from the begining of the experiment, January, 1913, until January, 
1915, while the general-purpose breeds (Pens 5 and 6) increased a 
little over a pound during the same period. (See Table 10.) The 
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Leghorns increased about one-fifth of a pound in weight during their 
third year while the general-purpose pens increased one-third of a 
pound. In comparing the market value of the fowls this extra 
weight should be credited to the general-purpose fowls. The Leg- 
horns do not tend to become overfat during their second and third 
laying years as do most of the general-purpose breeds. 

The value per dozen of the eggs produced by the Leghorns (Pens 
4,7, and 8) was from 1 to 3 cents less each year than that of the 
general-purpose pens. (See Table 9.) This difference in value is 
due to the fact that the general-purpose breeds are better winter 
layers than the Leghorns, while the latter give a higher production 
in the spring and summer. This difference is more marked in the 
second than in the first or third years, as shown in Table 6, where 
Pens 7 and 8 (Leghorns) laid nearly as well during their first winter 
as the general-purpose pens (Nos. 1, 2 and 3), although the average 
value of the eggs per dozen for the year was slightly less in the Leg- 
horn pens. Very few Leghorns become broody, which probably 
materially affects their egg yield as compared with the general- 
purpose breeds (see page 35). Better fertility in the eggs, especially 
with stock confined to yards, is more often secured from Leghorns 
than from the general-purpose or from any of the heavier breeds. 
’ No experiments have been conducted on the fertility and hatchability 
of the eggs from any of these feeding pens, but eggs have been hatched 
from several of them and no marked differences due to the feeding 
or method of management have been noted. Summing up these com- 
parisons, the Leghorns are undoubtedly more profitable fowls to keep 
for the production of eggs only than are the general-purpose breeds, 
which confirms the bélief and experience of commercial poultry 
farmers producing eggs for market. 


EGG YIELD AS AFFECTED BY TIME OF MATURITY AND AGE OF FOWLS. 


The average decrease in egg production of all the general-purpose 
breeds during their second year was 42.4 eggs, or about 32 per cent, 
while the decrease in the Leghorns (Pen 4) was only 21.9 eggs, or 
about 16 per cent. The decrease in all general-purpose pens from the 
second to third year production was about 16 per cent. The de- 
crease in Pen 4 (Leghorns) was only 4 per cent. However, the 
decrease in Pens 5 and 6, which were started at the same time as 
Pen 4, was only 20 per cent during their second year and 13 per 
cent during their third year, as discussed later in this paragraph. 
The time of maturity affects this question materially, as the fowls 
which began to lay in November (Pens 1, 2, and 3) laid 17.8 more 
eggs per hen during their first year than Pens 5 and 6, which began — 
to lay in January. On the other hand, Pens 1, 2, and 3 (early matur- 
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ing) laid 40 per cent less their second than during their first year, 
while Pens 5 and 6 (late maturing) laid only 20 per cent less. Dur- 
ing their third year the egg production decreased 20 per cent in the 
early-maturing against 13 per cent in the late maturing pens. The 
fowls in this experiment, which matured late laid later in the season 
in both their first and second laying years, and while the value of 
their eggs was less the first year than that of the early maturing 
fowls, it was greater in their second year, largely because they laid 
a larger percentage of their eggs later in the season when the value 
per dozen is greater. The average yearly egg production (110.2 
egos) for two years of the general-purpose pens (Nos. 1, 2, and 3), 
which started to lay in November exceeds the average yearly produc- 
tion (107.7) of Pens 5 and 6 by only 2.5 eggs. (See Table 2.) The 
average three-year production for the early maturing pens (Nos. 1, 
2, and 3) was 94.7 eggs against 99.5 in the late maturing pens (Nos. 
5 and 6). 

The average yearly value per hen of the eggs in Pens 1, 2, and 3, 
for two years was $3.06 against $2.97 in Pens 5 and 6; for three years 


mins averages were $2.55 and $2.69, respectively. In other words, the 


value of the eggs for two years from the hens which started to lay 
early slightly exceeded the value of those which started to lay late, 
while for three years the value of eggs from the late-hatched penx 
exceeded that of the early hatched pens by 14 cents per hen. Com- 
paring the yearly average for two years of Pen 4 (Leghorns) with 
Pens 5 and 6 (general purpose) all of which were late-maturing pens, 
the former averaged 126.8 while the latter averaged 107.7, or 19.1 
eggs less. For three years the Leghorns averaged 121.9 eggs against 
- 99.5 eggs in Pens 5 and 6. The yearly average value for two years 
of the eggs from Pen 4 was $3.25 against $2.92 from Pens 5 and 6. 
The average for three years was $3.09 in Pen 4 against $2.65 in Pens 
5and6. The yearly average yield of all the general-purpose breeds 
was 109.3 eggs for two years and 71.4 for three years. 


WEIGHT OF EGGS. 


The average weight of eggs during each 4-week period throughout 
the year is shown in Tables 5, 5a, and 5b, with the pens arranged so 
that the dates of the periods correspond as nearly as possible. 
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TABLE 5.— Weight of eggs per dozen, by 4-week periods, 1912-13. 


First laying year. 
Period. 
Pen 1. Pen 2. Pen 3. Pen 4. Pen 5. Pen 6. 
1912 Pounds. | Pounds. | Pounds. | Pounds. | Pounds. | Pounds. 
INO VGH DOL se eee Bees eee eee sae lips 1.47 146 6S Sas ele ee 
IDeceniberse2 es) a ees ee aa Ee 1.48 ist 1.50). eh ce eee SS eee 
1913 
HIERN See as ee cee a aN 1,55 1.52 cae eeennD renee ee 
Webruany.--t 82-7 be ols &. . fSh be segs. See 1.56 1.54 1.54 1.41 1.52 1.49 
IVA CR ala: op eee i es MN et ae 1. 64 SYS 1.52 1.43 1. 63 1.58 
Niort SB ts. Faso Re Le se es 1. 66 1.60 ey 1.42 1.57 1.43 
Ree ee es me ee 1.60 1.57 1.59 1.41 1.52 1.50 
Maye ote ese 2.) eA 1.62 1.61 1.58 1.38 1.52 1.54 
ADR) see SE SOE n CE eres 5 ae 1.53 1.50 1.61 1. 43 1.50 1.51 
SLO ae eee oa nee mee SS ee Ee | IDL ay, 1.58 1. 40 1.48 1.51 
[Loe ee a ee eae lim ¢l53 1.55 1.59 1.43 1.52 1.62 
Septemiber.o- ost. Shs cet 1.56 1.61 15S 1.48 1.60 1.70 
OCEODCIA erence eee oo ese ae te i ay/ 1.48 152 1.49 1.59 1.49 
INoventbers 0233-28 sete Sse See BS (1. 47) (1. 53) (1. 55) 1338 1.50 1.50 
DServe eh eee esae ceees temas See sees (1. 39) (1. 41) (1. 46) 1.36 1.48 1.50 
1914 
January’ 455 22 oo ee (feeceeeceeeeeeeee (1. 47) (1. 43) (1. 46) 1.31 1.49 1.49 
Nreragesa: | SiG ok [1 ABUe 5! 1.58 | 1.55 1.54 1.42 1.54 1.53 


Figures in parentheses are repetitions, put in for comparison; they are not included in theaverages. For 
repetition of month of May see note under Table 4. 


TABLE 5a.— Weight of eggs per dozen, by 4-week periods, 1913-14. 


Second laying year. First laying year. 
Period. [2 ae ee SO 

Pen 1.| Pen2. | Pen3. | Pen4. | Pen 5. | Pen6.| Pen7.| Pen8&.} Peng. 

| } ara a tn 

1913. Paris: Pounds |Poupie Ae eee Pounds.| Pounds. Pounds. 

November 223: 22-2 eee 1.47 1.53 155i | EES35) | G50) Ge 50) ee eel ee eee eee 

December's s-te 2 22a so -eea es 1.39 1.41 1.46 | (1.36) | (1.48) | (1.50) }] 1.36 1.40 1.45 

1914 

Janay ss see ee Ee TR 4s ae eS): Lay | (1. 48) eae) Tete 1.48 

WeEbTUAL ys 22 =e ene ea 1.68 1.49 1.62 1.49 1.57 1.58 1.43 1.42 1 | 

Mar chee eee ee 1.68 1. 60 1.65 1.53 1.58 1.58 1.49 1.48 1.48 

ADT eee. see pees ee 1. 67 1. 64 1.65 1.52 1.60 | 1.64 1.48 1.51 1.51 

May 1. Ht U.S JET i74 | 1.691 165 | 156 | “450 | 170") 153 | 154 1 15a 

May es Se es ee 1.65 1.65 1.62 1.50 1.59 1.61 1.44 1.45 1.50 

JUNCw sae es ee ga ese 1. 60 1.61 1.59 1.46 1.60 1.54 1.43 1.45 1.46 

bt (aoe eee ee eee 1.63 Di, 1. 63 1.47 1.60 1.58 1.51 1.42 1.43 

AIP UStes. eee eee eee 1.62 1.58 1.63 1.47 1.58 | 1.64 1.45 1. 48 1.44 

Sepbempera.---2--2825--2-6 71. *| 16091560 3147 ol AS, || les 0 tebe 1.50 

Octobereas.s5=2 se ss22 Sere 1.78 1.61 1. 66 1.54 1.65 1.62 1. 54 1. 56 1.56 

INDVCINDeIa ote ss eece ee ae 1.47) | (1.65) | (1.50) | 1.60 1.71 1.74 1.61 154 1. 54 

Wocenihber <f 22-829 esl eet C1268) GUS) ae 2 ee 1230” beeen (1.55) | (1.59) | (1.58) 
1915 | 

PAMUAEG OE: ere eee nee eel Wa ee ees (ie aie: Men TT | 1.61 | (1.50) | (1.61) | (1.63) 

Wy oriie Ss dste se 1.65 | 1.59 | 1.62 1.50 1.60 | 1.62 1.46 | 1.47 1.50 


Figures in parentheses are repetitions, put in for comparison; they are not included in the averages. 
For repetition of month of May see note under Table 4. 


a 


it 
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TABLE 5b.— Weight of eggs per dozen by 4-week periods, 1914-15. 


Period. 


INoOvembenyesse. . 220 2 eee 
ID Wegrin) eSSeee ese oso eae 


PAMIOUSG eed 2 tayo. SERRE 
September...-.-.....---...-- 
Octopers sess) esse sts 54 


Third laying year. 


Second laying year. 


Pen 1.| Pen 2.| Pen3.} Pen 4.| Pen 5.} Pen6.| Pen 7.} Pen 8.} Pen 9. 


1.47 


1.65 


1.50 | (1.60)) (1.71)) (1.74) (1.61)} (1.54)) (1.54) 
OSU avert S30) Eee 1.55 1.59 1.58 
Ua esr creed ha a cies ns (1.61)} = 1.53 1.61 1.63 
eral 1.56 1.76 1.64 1.52 1.60 1.62 
1.70 1.50 1.69 1.67 1.51 1.57 1.59 
1.51 1.49 1.65 1.64 1.46 1.55 1.59 
1.61 1.50 1.65 1.60 1.45 1.51 1.56 
1.61 1.50 1.55 1.62 1.41 1.49 1.55 
1.63 1.46 1.60 1.65 1.46 1.47 1.53 
1.63 1.48 1.60 1.62 1.44 1.46 1.51 
1.58 1.48 1.64 1.61 1.45 1.50 1.52 
1.60 1.48 1.64 1.60 1.47 1.53 1.48 

Olek. eat 1 OGH| Saar ate 1.67 

1.55 ISGP eee oulipoecppaciidcoobaoc 
1.61 1.49 1.63 1.62 1. 46 1.52 1.56 


Period. 


IDGORTTI TES SSS eBON ee sas GOn eae Sen osname 


PANUTETUES teers SER ae eva eee ed | Gee us 
SOISIMNIDO RS GEESE aE SSA OSA cere eee aa 
WCCO CT Meer ee ea ae ews Sen eee wee 


LET BINT So aoe hs CSSA OSS SURE ee an ee aan 
IRGIMUBTINAS Bootes cosas Seen oe pean eee em 


First laying year. 


Pen 10.| Pen 11.) Pen 12.) Pen 13.} Pen 14, Pen 15.] Pen 16. 


SS eee ee ee ee EEE Ee eee 


Pounds.|Pounds.| Pounds.| Pounds.| Pounds.|Pounds.| Pounds. 
INIWGIDN OPA Ge 88 Gee ccse OBA 6 opees eee OSeeA ee Se PR ASBeee el meee aes 


A Aas Se Soe | te eee |e ghee en 
1 2 OBE eon send baemaeee leases ae 
1 So) be ASS ee sey bie AA RE tees | ae ae TL 
1.57 1.46 La te ee Aree ee gee 
1.62 1.53 1.55 1.49 1.49 
1.56 1.50 1.47 1.38 1.39 
1.53 1.53 1.45 1.41 1.50 
1.53 1.54 1.49 1.36 sulgeal 
1.57 1.49 1.47 1.36 1.46 
1.55 1.49 1.46 1. 20 1.44 
1.54 1.53 LENS OSS 5 & 1.44 
1.43 1.55 peal Beessice 1.59 
1.61 1.67 LSO5 PASE eee eas 
1.65 OSs peer es sy eee 

OZ) Pee ees 

1.48 De Fa) ees lee et 

| AA ea 

1.54 1.51 AT 1.37 1.45 


Figures in parentheses are repetitions, put in for comparison; they are not included in the averages. 
For repetition of month of May see note under Table 4. 


24 BULLETIN 561, U. S. DEPARTMENT OF AGRICULTURE. 


The average weight of the eggs is highest.in the early spring months, 
with a gradual decrease in weight to the period of lowest averages, 
which occur during the summer months. The average weight of a 
dozen eggs for Pens 1 to 6 was 1.53 pounds during the first year 
(1912 to 1913), 1.60 pounds for the second year, and 1.63 pounds 
during the third year. The production of larger eggs during the 
early spring months and during the second and third as compared 
with the first year is thought to account in part for the larger and 
stronger chickens which are said to be procured during the early 
spring months and from mature stock. It is not apparent that the 
different rations affected the weight of the eggs except in Pens 9 
and 15, where no beef scrap was fed, and in Pen 16, which had only 
a very small percentage of beef scrap. The eggs from Pen 9 were 
smaller throughout the year than from the other general-purpose 
pens during their first laying year, and averaged 0.05 of a pound less 
per dozen with a similar difference in weight during their second 
year. The eggs in Pens 15 and 16 were very small. These pens 
were fed on a ration containing cottonseed meal and the hens did 
not eat enough feed to produce normal results. This feature is dis- 
cussed more in detail on page 13. The increased size of the Leghorn 
eggs from Pens 7 and 8 in 1914, compared with Pen 4 in 1913, goes 
with the increased weight of the fowls as shown in Table 10, and 
may be due to the introduction of new blood and to the selection of 
larger fowls for breeding. The eggs in Pen 8 on free range weighed 
about the same as those from Pen 7 confined during their first year, 
but were 0.06 of a pound per dozen heavier im their second year, 
apparently owing to free range and a greater percentage of beef 
scrap in the ration. 

The average weight of the eggs during the period of low production 
(fall and early winter) is subject to error during the first two years’ 
work, as it may have been greatly affected by a few individual hens 
or by the cumulative error in reading the weight of only one or 
two eggs. To eliminate this latter error during the period of low 
production the eggs were held until six had accumulated before 
being weighed in the succeeding experiments. When the egg pro- 
duction during a four-week period is less than 36 eggs no weight is cal- 
culated for that period, which accounts for the blanks in Tables 5, 
5a, and 5b. | ; 

DISTRIBUTION OF EGG PRODUCTION. 


Tables 6, 6a, and 6b show the percentage of egg production for 13 
periods of 4 weeks in each year for all pens. This is calculated on 
the basis of the maximum, or 100 per cent, being equal to one egg per 
hen per day. The average percentage of production for two and for 
three years are also given. The periods are arranged to make them 
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correspond as nearly as possible in each pen. The exact periods for 
each pen are given on page 8. 


TABLE 6.—Percentage of egg production for 4-week periods, 1912-13. 


100 PER CENT=1 EGG PER HEN PER DAY. 


First laying year. 


Period. 
Pen 1. Pen 2. Pen 3. Pen 4. Pen 5. Pen 6. 
1912. Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
NOC TANIODE Tocco yet ees Sm I dS 36 29 ENG) Ree Re oe IN NIA ol [et a 
IS COMMNC Tet eee eae acid Shs Polke 27 38 ADs: aia atetavens | eke arte ad re ee aa ot ert 
1913 
JEP TETUE TEAS SE eas See Bae am 18 34 ASN SEEMS eae si SS Sse al is aie er age 
LSID OBA a eo OES le eg eee 42 45 44 43 34 26 
WY PTC Din Bs Ci A Re ae SU hae pe dra 56 51 55 63 54 48 
seID TENS 5 i Se aa ear ee ee ae 58 61 50 75 58 59 
LEY oo a GER aE MEISE Sires Regs Si ies ane ra 58 50 49 70 51 57 
LWA? 6 GUO See UR cas Ss eae ae era 52 49 39 57 42 44 
LBD. SE SES RE AG SRS eee SOEs Rey ate ge ee oe 42 43 28 46 42 43 
NEL, 56.55 GuS OURO ee MNS OS Oe ears ieee ere eae 39 31 29 42 30 33 
PANT EUIS Grpepe eee seer, ai ee 38 35 20 32 30 28 
SOT ICM OCs Soe uaa sde ccs Ra ee ee Ae Aare 25 33 24 26 25 18 
OUCO) OST Ra Be UN, OB ai er Ae ge aD 15 20 11 14 21 13 
NOW TMD Tee Ne te a ee i ita (3) (9) 9 7 13 17 
MECeMDe I ae eter sos ans sees (6) (7) (10) 6 14 20 
1914 
) PTNUR IN Saabenee AO SSO SN OOUeEeOenESeGee mee (7) (7) (8) 12 20 15 
PAC CTAP Cie sheers tayo. Sarees LR 39 40 34 38 33 30 


Figures in parentheses are repetitions, put in for comparison; they are not included in the averages. 
For repetition of month of May see note under Table 4. 


TABLE 6a.—Percentage of egg production for 4-week periods, 1913-14. 


100 PER CENT=1 EGG PER HEN PER DAY. 


Second laying year. 


First laying year. 

Period. TRE ESANE EL EO 

Pen 1. | Pen 2. | Pen3.| Pen 4.| Pen 5.| Pen6.| Pen 7.| Pen 8.| Pen 9. 

a | a a) rn Wess in See | ee 

1913. Per ct.| Per ct.| Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct.| Per ct. 

November. 322.22 52.05.5252. 3 9 9 (7) (13) GUA) Nel laessse ne ci an aha 

IEC ber ts: fee es seat 6 7 10 (6) (14) (20) 37 28 | ° 9 
1914 

AMID haa 7 7 8 (12) (20) (15) 31 35 8 

INE] STUDY eit Se erp 26 11 21 41 25 21 36 43 29 

MGIC See te Gee Bee een 27 22 26 29 36 36 39 57 10 

AT DH eae: Spee Shean aie eee 48 40 37 58 51 44 44 70 46 

2S] soos od ahe Cees ee ee Bee 38 43 34 68 45 45 59 73 44 

May 506 Oe eee ae ames 47 24 31 63 35 27 52 62 38 

TOI. 582 SS Reet ROR aa Rive 37 31 26 49 34 43 46 59 30 

EI JOSS lene OS AS eee ee ee 28 29 19 44 28 32 21 43 27 

JE USRSL passe Sas aeneeeee ee 26 26 20 30 34 27 29 24 23 

September <.-.0....scs.c.c2. 23 22 20 19 28 19 14 25 21 

WETODE Tes Soe tc 13 7 16 11 23 15 14 27 19 

November... 22. 8.2062. 8 (1) (1) (7) 0 14 8 9 19 16 

December...) oe ee (0) (1) (2) 0 2 0 (9) (8) (9) 
1915 

TST SE Gee ee eee (2) (1) (3) 0 0 7 (19) (21) (7) 

IAEVERA GL Ors es sat he a) 25 21 21 32 27 25 33 43 25 

2-year average....----- 32 30. 5 27.5 35 30 Dilla Oy iain tary e satay ah uaparey aed aa 


__ Figures in parentheses are repetitions, put in for comparison; they are not included in the averages. 
For repetition of month of May see note under Table 4. 
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TABLE 6b.—Percentage of egg production for 4-week periods, 1914-15. 


100 PER CENT=1 EGG PER HEN PER DAY. 


Third laying year. | Second laying vear. 
Period. a 
Pen 1. | Pen 2. | Pen 3. | Pen 4. | Pen 5. | Pen 6. | Pen7. | Pen 8. | Peng. 
1914. Per ct. | Per ct. | Per ct.| Per ct. | Per ct. | Per ct.| Per ct.| Per ct.\ Per ct. 
INO MOTI DeT 4. Er abs ee 1 1 7 (0) (14) (8) (9) (19) (16) 
MSCOMDETS ee eee 0 i 2 (0) (2) (0) 9 8 9 
1915 | 
January. bo ee ee 2 i Ds 3 (0)| (0) (7) 19 21 7 
PODETATYe 2-22 5252555 9 6 11 16 1 27 27 40 20 
Mar Ghsaec ss asses eee er 34 26 22 36 35 35 40 64 32 
pita see ye 39 | ee 82 46 45 46 7 38 
1. 9, Rees SR cen a OR ee 33 36 | 28 68 36 46 47 73 45 
Moye 2-2 sa Se ices 36 28 35 | 62 35 44 45 73 42 
ARREC Us eS Seen esis = Beret hem se 29 26 | 22 62 37 27 44 65 34 
ETL SAGER: IB Ac sialon et Bai 33 19 | 27 | 45 28 25 39 57 24 
gS a ee ee aps 20 15 32 25 19 | 33 41 21 
POPDLOMDeT A ee es. 15 diel 10 17 15 12 24 23 15 
October: te se es oc Die 0 wy 40 2 9 3 | 8 3 10 
Nievomibens: een eee en 2 ee wel le Se Npeteteds, 0 7 7 1 2 0 
Mecem bere oes. be -.e Pe) Hs [are aye ate ee jek rR 0 0 2) 2255230 eee eee 
1916 
NANI AT YC ee oc Oe ee ee pee ce ems Hee ss 7 | 1 ll (etree itolaitieires | ee 
Heprauaryser 2 eek fe eae leat Sere eee ace. SSeS oe See ae ne ESS eee ee 
Averspesc <6204. Bens ey ence me pe hee 23| 29 42 23 
3-year average. ..-...-- a3] 25| 24] 34] 28] 6 | “Fai | 143] ta 
First laying year. 
Period. | l l 
| Pen10. Pen11.| Pen12. Pen13.) Pen14.| Pen15.| Pen 16. 
| | 
1914. (oP er, CE | Perce) azer cr: | Perct. | Perct. | Perct. | Per ct. 
IN DVORIDER Oe pe heer ae en i See 0 0 TL eee ee | ee 
WVOCOTIDOD Se asso eae as es Se ee 2 | 3 4: 0h As ee win nees =| asin eee] neeeeee 
1915 
TANU ATH een or he oe EA os eS eae | 0 16 SO 12 ae oa ee Cee ee 
LOPS OKT eS MP RE ae okt ES ete i ape ae 17; 20 66 3 BR eee ees a 
Marchecser teens Ree a ar ee 33 29 60 63 65 10 17 
eri a ae ee ae ee en ee 40 | 37 7 67 67 17 25 
Fer ene eet ee ee et ee rere Ieee 55 | 47 68 59 69 25 44 
IMS ose ie ee ere se et robe Brice: 54 | 49 61 48 67 17 39 
TIO Se ey ess See eee ee Oe SAP ee 41 49 62 48 59 13 34 
ELV re eee ee eee ee Se SL (eee 40 46 49 42 53 2 23 
SNE TIS Poel Le Sak ee) Bh RE es CS oe Bs 35 | 42 41 45 43 3 20 
SPT) OD PE EE 075) ope a ete IME EA gt So St 28 | 23 38 38 39 a 12 
October 2s 2 See ee RE A he a ee 26 | 5 20 30 34 | 0 5 
INGVORUDCE 2 meee ee ee ead WEE epee oy re ae eae 27 25 2 0 
Dpcenibens =o. ies ea eee oe. ee oes ae |. So. ses Beco 7 7 | 10 2 
1916. | 
SARTIATY EP oe tee ae ap ee ep ea See ee Bae Se 13 8 4 8 
NS DUIIAT- VE ese cee = Re Sates eee ee Bea op ee Be eed Soe ee Pees mes esta il 12 
VOT OO sare te eee Se eas ae | 29 29 46 40 44 9 19 
DV RAGAVOLaC On. <3 ib aa ee ee oe | See eck see a eh BA ae coe Roles aoe ol ee eee eee 


1 Two-year average. 
Figures in parentheses are repetitions, put in for comparison; they are not included in the averages. 
Forrepetition of month of May see note under Table 4. 

The fall and early winter eggs were largely secured from the pullets, 
as the production of the yearling hens during these months was very 
low. The total egg yield of all periods throughout the year is less _ 
during the second year, although this difference is neither as large _ 
in the Leghorns (Pens 4 and 8) as in the general-purpose breeds 
(Pens 1, 2, 3, 5, and 6), nor in the late-hatched (Pens 4, 5, and 6) as 
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in the early-hatched (Pens 1, 2, and 3). Spring is the period of 
greatest total production. Pen 4 (Leghorns) shows considerably less 
production during the fall and early winter of their second laying 
_ year than was the case with the general-purpose pens, especially 
Pens 5 and 6, started at the same time as Pen 4. Pens 7 and 8 
(Leghorns) also show a slightly decreased production during their 
second winter period, although not as great a decrease as in Pen 4, 
This difference is also seen in the comparative feed cost of the eggs, 
shown in Table 7. 

The effect of snow on the ground in lowering the egg yield during 
their first winter was noticeable in Pen 9, which did not receive any 
beef scrap. However, the egg yield the second winter in this pen 
compares favorably with that of Pens 1, 2, and 3 during their second 
winter. The lack of beef scrap as affecting egg production is dis- 
cussed more in detail on page 11. The weather during February, 


Fig. 3.—Feed cost and value of eggs per dozen in Pen 8.) Last two periods of second year are omit- 
ted, as hens had stopped laying.) 


1914, was quite mild with practically no snow, while March was cold 
with considerable snow. Lack of beef scrap also lowered the pro- 
_ duction throughout the entire year. None of the other differences in 
_ the rations appeared to affect the distribution of egg production 
_ materially. 
FEED COST OF EGGS. 

The feed cost of a dozen eggs for periods of four weeks each through- 
out the three years of these experiments is shown in Tables 7, 7a, and 
7b. Prices of individual grains in 1917 are from 20 to 100 per cent 
higher than the prices used in this bulletin. Present prices of grain 
should be compared to those quoted on page 6 in arriving at the 
present feed cost of producing eggs. This cost is directly propor- 
tional to the egg yield as given in Tables 6, 6a, and 6b. Eggs are 
produced at the lowest cost in the spring and at the highest cost in 
the fall and early winter. This high cost in the fall and winter 
mcreases very materially with the age of the fowls. Figure 3 shows 
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the feed cost and value of eggs per dozen in Pen 8 over a period of 
two years. The feed cost during the first year is fairly constant, but 
becomes more variable after this period. Figure 4 shows annual com- 
parisons of the Leghorns and general-purpose breeds, also the effect 
of certain feeds. 


CLIT 7a3: 
SOON S GK SR NS 

GENERAL PURPOSE ? a a 
BALLZOS GS SE Ee 


LECH ORNS- ---- = 


Fig. 4.—Average feed cost of egg production. 


TABLE 7.—Feed cost per dozen eggs for 4-week periods, 1912-138. 


First laying year. 
Period. 
| Pen1. | Pen2. | Pen3. | Pen4. | Pend. | Pené, 
| | | 

1912. Cents. | Cents. | Cents. | Cents. Cents. Cenis, 
INOVEIIDOR = se eee ene see roe aieas 11.3 | 13.5 | PE Pees Meee SS fee 
December. + fae RE. on Eeebos. . sae nee 14.7 | 10.5 | 10.7 eae = ti pver chasis: ee 

1913. 
PARMA oso. = Shas eae aeec oe sas Son 29.5 11.7 ike peer oe en ee 
WODMIATY ssactiss S365 eA. ae zs 11.6 6.6 | 11.3 | 7.9 13.7 18.8 
i (a elma eliioary Sienna ie ee eee 9.2 | fs 8.5 | 6.1 10.4 12.0 
Are So ee a eee Se Ae Bed 3 7.8 | 6.0 7.4 | 4.4 8.1 8.1 
2 peat edie: aay Ot ee nae ei atinte 6.5 5.4 7.6 | 4.1 7.4 7 
Wes SR ee aN 6.2 | 5.1 7.6 | 4,5 8.9 8.9 
Fae ee oe eee aa 6.6 5.6 8.5 5.0 6.5 | s.1 
STE SSeS ee Lakai elem — ik re 7.9 11.1 7.1 9.2 | 11.8 
AGP USG= tea ner eco ee cee eee eats too 7.4 14.7 7.4 10.5 | 123 . 
DODMOMIVE= Setar Soe se pees nan on a eee 14.1 &.1 15.3 9.9 13.3 | 19.7 
Octopeets bis 242. es oe eek eee eee ee ee 19.8 Iga 31.5 18.1 15.2 | 28.1 
NDVEMDSES oaceo ) oe ea ee ee (102. 0) (22.9) (35. 0) 41.0 26.7 | 28.7 
Decaniber: 3 oes et oe Je. (70. 0)} (44. 4) (38.1) 41.1 29.9 23.8 

1914 
January: eek ee oe eae ee (55. 0) (51.3) (45.4) 26.3 19.1 31.9 

as eo ee | 9.9 7.7 10.9 | 7.3 | 11.2 13.2 
i 


Figures in parentheses are repetitions, put in for comparison; they are not included in the averages. 
For repetition of month of May see note under Table 4. 
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TABLE 7a.—Feed cost per dozen eggs for 4-week periods, 1913-14. 
Second laying year. First laying year. 

Period. —— 
Pen 1. | Pen 2.| Pen3. | Pen 4.| Pen 5. |} Pen6. | Pen 7. | Pen 8. | Pen 9. 
1913 Cents. | Cents. | Cents. | Cents. | Cents. | Cents. | Cents. | Cents. | Cents. 

MameMlbersec coer SSL 102.0 22.9 35.0 GeO) a= (26S) (2880) Sesneen loser eee lates eee 
MIBEGIMNerate Sess See 70. 0 44,4 38. 1 (41.1); (29.9)} (23.8) 7.2 9.3 28.6 

1914 

[EDCEIOY Gageedes see Eee eH ems 55.0 51.3 45.4 (26.3)| (19.1)} (31.9) 11.0 9.5 40.0 
IED GUAT Ymeeee lee ee ee ee 12.0 BBB 17,2 6.9 15.8 21.0 10. 4 8.0 10. 4 
AULE EGLO oleh es pa Rea a ea 14.0 MBG 7 12.8 3 ball 1PS5 13.8 9.3 eal 32.6 
AAO! scdeeses Coeeeee eae 7.0 7.8 10.1 5.5 8.5 11.4 6.6 4.6 5. 4 
ENV PRE ee coors oe ncioh ee 7.5 7.8 9.9 5.0 7.9 8.3 5.2 4.6 6.3 
DENTS a GY Es Rr eo ar 6.8 10.0 10. 2 4.5 8.8 11.9 5.4 4.0 6.3 
JUG. odes sea ares Senos 9.0 10.0 13.5 0.2 9.5 9.3 5.6 4,3 8.9 
TINT. 26 Se eee eee 10.3 9.8 15.5 6.4 10.6 14,2 10.8 5.0 9.4 
PANETT Geers os clade ale iaie ls aye 11.1 11.9 14.7 8.1 9.8 12.6 8.1 (eal 11.5 
SE DUSIN OS BAS eraeeeeemete 16.0 16. 2 Ish 12.3 11.2 20. 4 18,1 12.0 14.5 
OGIO SOtee eae eetee See Ueene 41.8 52.4 22.0 23.8 19.6 30.7 22.4 11.1 18.0 
INOMOIMDeHS =. 2566 ees Sense (246.0)} (560.0)) (40.2)| 645.0 27.6 55. 5 30. 2 14.7 22.8 

DO GRIN DSN egeges Sabeecoae case EeSaostee (29050) 3CL7570) ees s 522: 160.0 | 210.0 (29.8)| (838.1)} (88.2) 

1915 

RINITAT poets ates occas bes (150.0)} (860.0)} (90.0)} 390.0} 200.0 92.1 (14.5)} (16.5)} (57.0) 

PARVOT ALO pai ceisler eons 14.4 14,6 16.0 8.7 1385 16.9 8.7 6.7 17, 


Figures in parentheses are repetitions, put in for comparison; they are not included in the averages. 
For repetition of month of May see note under Table 4. 


TABLE 7b.—Feed cost per dozen eggs for 4-week periods, 19 14-15 : 


Period. 


November 
December 


INOVEMDEES sti cec se 
December 


January 
February 


Average 


Third laying year. Second laying year. 
Pen 1.| Pen 2.| Pen 3.| Pen 4.| Pen 5.} Pen 6.| Pen 7.| Pen 8.| Pen 9. 
Cents. | Cents. | Cents. | Cents. | Cents. | Cents. | Cents. | Cents. | Cents. 
246.0 560. 0 40.2 | (645.0)| (27.6)| (55.5)| (80.2)| (14.7)| (22.8) 
Moris 290.0 DOF ee ksse35|C16050)) (21020) 29.8 Soul 38. 2 
150.0 360.0 90.0 | (890.0)} (200.0)} (92.1) 14.5 16.5 57.0 
53. 6 83.0 37.1 17.9 22. 4 22.9 11.4 8.1 19.0 
14.0 17.0 IPE TE 7.8 T27 14.5 dao 533 9.6 
TD 9.9 10.3 4.9 9.8 11.9 6.1 5.4 10.0 
10.8 9.5 9.5 4.8 1D 10.0 5.6 5.1 8.1 
12.8 14.7 8.4 5.3 V2 9.8 6.3 4.7 8.8 
14.0 IPA 7 12. 4 5.2 9.9 13.3 6.3 4.5 8.3 
14.0 22.3 11.2 6.4 14.6 18.6 7.0 5.0 13.8 
19.2 1794 19.9 7.4 17.0 20.9 9.8 6.9 17.0 
25.0 38. 7 28. 1 11.4 21.9 PHS) 11.1 9.7 23:3 
URE oe 730.0 83. 5 133.0 32. 4 138. 4 27.6 92.3 32.6 
pear ie | keen EAN cee etal G Tyee ass 45. 7 64. 4 247.0 190.0 92.3 
BS BR el Ti is Sd et a rt DN Og 910.0 2560) Pesos. 8 Seo Se 
LI Sk Ba A eee eee ma a 40.0 | 340.0 to EM Ol (eeteae gears ne ae eC aE 
bo al opto dois |= osislle 172) 990.0). Or4ul 5 lnectaes 
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TABLE 7b.—Feed cost per dozen eggs for 4-week periods, 1914-15—Continued. 


OW OOH bo STH OD 


First laying year. 
Period. | i 
Pen 10. Penil.| Pen 2] Pen 13. Pen14. Pen15. Pen 16. 
1914 Cents. | Cents. | Cents. | Cents. | Cents. | Cents. | Cents. 
November: 2 ob 2 enn. ie ee ee oe ee Sc Geeeoe- 7 | SS ee Sees ee ee hes 
Wecemiben po ke ees ee yi Sy 159.0 70.8 Tipe eo ico eccclenecmeos eae 
1915 | 
SABMOTY). 42 2 cp tees See peel aes. See Re 20.0 [ii Bee sere Pee eee 5- ee ----- 
Rebruanya-5-s..b 2 ae. te sess l ae eee 22. 4 15.4 8.1 12.7 1OSB Eee eee |aiwis ee 
UC 1 he ae See Se ee ee a | 10.0 10.6 9.9 7.3 dae 31.0 | 18. 
FADE oe ae en aoe ee ag A eee | 8.1 7.9 8.8 6.7 7.0 14.3 10. 
(Maes eee eee Se. A ee aon 6.9 | 6.7 7.8 5.7 eah 9.1 6. 
1 EE ae ee ep Pe Se RIE 2 oo. BR, TBE 8.3 6.1 woe |, aden 7. 
UTA CE Soe wee AEE meek ys SR eee! ok 10-1 | 8.9 7.5 - 6.9 7.4 19.3 | 10. 
JULY=3 = Moho. = oe ee. See eee ee ee 9.0 | 7.3 8.9 6.5 8.6 139.0 15. 
A pISE Sees cob SS Sen es eer. CAS 16 al 10.9 Tail 8.9 9.2 17. 
September 12.8 19.3 11.2 8.3 10.8 7.8 27. 
October 22 522.2 is See tS 13.4 80. 2 19.8 8.7 gy By ae Sere 66. 
November ae se ee | re 12 16:3 |) 2445052 ee 
DePeMm Der see soe ae aay ins ee ea os eg SIA ln ce remo tes Sao meee ae see 40.0 52.7 36.0 240.0 
1916. | 
Januaryse bee. eee kee oe set. tok ee ce Seen eae eee becca 28.0 59.0 85.0 45.0 
Mp phuatyee te tee bo ah eS esl Neemepeci tere ueagg Ponce [ts Semone | 35.0 | 37.0 
Averaree te ee aggre aaes | W0.2/ 85) 97| 319 | 18.0 


} | | 


Figures in parentheses ate repetitions, put in for comparison; they are not included in the averages. 
For repetition of month of May see note under Table 4. 


FEED USED IN PRODUCING EGGS. 


The amount of feed used in producing a dozen eggs is shown in 
Tables 8, 8a, and 8b. The cost of this feed for each period is shown 
in Tables 7, 7a, and 7b. The amount of feed is given in addition to 
the cost so that the cost can be more readily secured at any time 
regardless of the comparative price of grains. 


TaBLE 8.—Feed per dozen eggs for 4-week periods, 1912-13. 


First laying year. 


Period. 
Pen 1. | Pen 2. | Pen3. | Pen 4. Pen 5. Pen 6. 
1912. Pounds. | Pounds. | Pounds. | Pounds. | Pounds. | Pounds. 
Novem ber-er- 3 Ase be eee ek ae 2 E 7.0 8.3 | [VAG Seer bese Se ee 
Decembercsce - ee Tee: + yee Sb gse ee 9.1 6.4 6.8 22-5. 0625 dacs ce eee le eee 
1913. 
PANUAD Ye a ee taget eat et ec eet te Les 18.1 7.2 (ASS) epee pee ses cee: 
Mepraty ee ob Sel Pin eich a af 7.1 4.1 (al 4.8 By 10.7 
MOT eH fen eeR een CA ee ate tee te aS 5.6 4.6 5.0 3.7 6.6 6.9 
ar ee ee Bae ee ce ke hs eee oe one 4.8 SHY 4,7 2.7 ai 4.8 
= ae fe ene Os oe ee es ae ae ee 4.2 3.5 |} 4.8 2.7 4.9 4.5 
Di aye eee ches nee Reece eee et ceS 4.0 3.2 | 5-0 2.9 5.8 5a 
SUT re ee re re re ae nes aes 4.3 3.6 5.8 30 4.4 5.2 
“CEA hfs alge a i See Rs on aR eee Spal 5.1 Le 4.6 6.2 7.6 
IR TISTIS ort een ee ee ae ee eee aed 4.9 4.8 9.7 4.8 7.0 8.2 
Poppemiber. -25525-54252-6- a cob Seats e tee soe 9.1 5.2 | 9.9 6.4 8.8 12.9 
DO CTORET = ee See eee ee ee eee ee re 13.1 8.4 20.8 11.6 10.1 18.2 
INGVEIR DOR eee eh ae. kere aes oes (66. 2) (15.0) (22. 6) 26.6 17.6 17.6 
IECEMDET fs hee ee we Ree co eee eae (44.9) (28. a (25.0) 27.3 19.3 15.1 
1914. | 12.6 
DRMUALY eRe sete Settee. ice eon arom aes (35. 8) (32.9) (29. 5) 16.6 20.3 
PADS) 2 oe Sein a ee hn 6.2 4.9 | 7.0 4.7 7.3 . a 


Figures in parentheses are repetitions, put in for comparison; they are not included in the averages. 
For repetition of month of May see note under Table 4. 
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TABLE 8a.—Feed per dozen eggs for 4-week periods, 1913-14. 


Period. 


eee eee ee ee ee ee ee ee ee ee eee 
wwe e eee eee ee ee ee ee ee ee eee 


August 
September 
October 
November 
December 


January 


Average 


Pen 1. 


Pounds. 
66. 2 
44,9 


w 


SEZ OD) ON HU as OO: SI 
SWMDORULOMMHO 


(171.3) 


9 


= 


). 


Second laying year. 


9.2 10.3 


Pen 2. | Pen 3. 
Pounds.|Pounds.| 
15.0 22.6 
28. 7 25.0 
32.9 29.5 
21.0 2 
9.8 8.4 
4.9 6.6 
4.9 6.4 
6.4 6.5 
6.2 8.5 

Gs 9.8 

7.4 9.5 

9.8 10.7 
32.3 14.7 

| (345.0) (26.9) 
(275.0)} (116. 2) 
| (416.2)} (118.9) 


| 

| Pen 4. | Pen 5. |. Pen 6. 
Pounds. Pounds.|Pounds. 
(26.6)| (17.6)| (17.6) 
(27.3)| (19.3)| (15.1) 
(16.6)} (12.6)} (20.3) 

4.5 10.1 13.1 

7.1 7.4 8.6 

3.5 5.4 7.0 

ays t Dye Dae 

2.9 SB 7.4 

3.2 6.0 aye 

4.0 6.7 8.3 

byl 63 7.9 

(Att 6.9 12.8 

15.3 124 19.6 

432.0 UZ 36.3 

SSARSGAe 102.0 135. 9 

267.5 128. 4 57.6 

5.6 8.6 10.6 


First laying year. 


Pen 7. | Pen 8. } Pen 9. 


Pounds. Pounds.|Pounds. 


4.5 Onl 19.9 
7.2 6.1 27.9 
6.4 5.0 7.3 
6.0 4.4 22.7 
4.3 3.0 BE 
3.3 3.0 4.4 
3.4 2.6 4.4 
3.5 2.7 6.2 
6.8 3.2 6.5 
5.1 4.6 8.0 
11.9 7.4 10.1 
14.3 6.9 12.6 
19. 4 9.2 15.9 
(20.0)| (20.7)| (26.7) 
(9.8)! (10.2)| (39.9) 
5.6 4.2 8.2 


Figures in parentheses are repetitions, put in for comparison; they are not included in the averages. 
For repetition of month of May see note under Table 4. 


TaBLE 8b.—Feed per dozen eggs for 4-week periods, 1914-15. 


Third laying year. 


Second laying year. 


Period. 
Pen 1. | Pen 2. | Pen3.} Pen 4.| Pen 5. | Pen 6.} Pen 7. | Pen 8. | Pen 9. 

1914 Pounds.|Pounds.|Pounds. Pownds.|Pounds.|Pounds.|Pounds.|Pounds.| Pounds. 
November 4.4.2.6. 4 a. 154.0} 345.0 26.9 | (482.0) (17.6)} (36.3)] (19.4) (9.2)| (15.9) 
Mecempenr: 8. we eee ee ee Zo OR Peel Gs2> lke yee: (102.0)} (135.9)} 20.0 20. 7 26.7 

1915 - 
ANUAIN eee ee yas heeds oe 171.3 | 416.2} 118.9 | (267.5)) (128.4)) (57.6) 9.8 10. 2 89.9 
HeObEUAG Ys coe be 34. 4 255 25. 2 IPRS} 14.5 14.7 7.8 5.1 13.3 
MER CHa eee ee Se Fk ei. 8.9 10. 4 8.6 5.3 8.2 9. 4 4.9 Bho) 6.7 
ASWRIS Be Se See: Bese eaten ae 7.4 6.1 7.0 3.4 6.3 Uv 4.1 3.3 7.0 
DN Goa SoGOe BE Dee poe nee eae 6.9 5.9 6.4 3.2 si2 6.5 Sah 3.2 5.6 
IMI2hy SOBRE isbee he ae See 7.8 8.9 5.6 3.6 7.0 6.3 4.1 2.9 6.1 
UTM ONS Ss Fee oe Nees See ane 8.5 7.8 8.2 3. 4 6.2 8.6 4,1 2.8 5.8 
CELA Y coe Se BR BOE fata a EG oa on 8.6 13.6 7.4 4.3 9.2 12.3 4.6 3:2 9.6 
INTIS 3B ioo Joc poet Gece Geers =e 11.9 10. 6 13,2 5.0 10. 6 13. 6 6.5 4.4 11.8 
mepremberso5 hj 4oho-eek 15.8 24.0 19.0 7.9 13.8 17.7 (he 6.3 16.2 
WELDER ae sees be els oP Se 450. 5 54.0 88. 7 20. 7 90. 4 18.3 58.9 220 
INOVETTID CT eee neem ve Rtas Te ete Se Oe OE ahs 28.9 41.0] 162.7] 117.9 64.5 
WE CEMDCI spe ee ee eee arly Ol ke od a T2040) b85a.50|- 165s One oe cee cl male oe eee 

1916 
Ez TERETE Be Re OT pe sy SF eS al fea a 27.1] 218.0 BOA Geils, SS a Se RES Se 
HID DY RULCLIgy Pos see ree emery On vee Ale ge Se MSS My Pk ed ole apkariia, Sees Dall a cl alates conan | SiMe eat Fee ee 
AV CTA Cie a. Haren Se 14.1 16.0 13.1 6.0 11.0 12.9 6.2 4.7 10.7 
1 
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TABLE 8c.—Feed per dozen eggs for 4-week periods, 1914-15—Continued. 


Period. 


November. 22-2 22<: 
Deeember. =. 5. =.2: 


SANCHSE sare 28s ea oe 
DEPLEMIDEr = ee 
Octobertce.s 4-625 


| 
First laying year. 


| Pon io. | Pen wa \benie" | pad is Vkeeia® | ren aseleeowae 


| | 


| 
| Pounds. Pounds. | Pounds. | Pounds. | Pounds. 


ST ys ee Os ee eed os eee OS dae Ee TE ee 
aad web 105.7 47.3 10.54). . E ee  eeee 

| 
PAD bycereiat lie reekee Bi 13.2 7.5 8.3 1.01.22. 3 lee 
Be Be | 15.1 10.4 5.1 4.8 1 eee eee 
SRE sk geet 6.8 “fel 6.1 4.4 4.5 20.7 12.4 
marty eens Ae 5.5 5.3 5.5 3.8 4.6 9.7 7.1 
aed Bae ee | 4.7 4.5 4.9 4.1 4.6 6.2 4.5 
ae Se eee 5.8 5.1 5.2 4.5 4.7 10.5 4.8 
Lee Pie oe 6.8 5.9 4.7 4.3 5.4 12.9 6.8 
ey Pte 6.0 4.8 5.5 4.7 5.7 92.1 10.3 
eee 7.5 (8: 6.7 5.5 6.9 62.6 11.8 
Feat te | 8.6 12.7 6.9 5.9 7.4 51.9 18.1 
Lay eet 9.0 53.3 12.4 7.4 10.5 Vitae 44.6 
gc SOS TD Se RED [eye TRE Td [ee IT Sai 27.0 34.2 16356 4ocsacneeee 
Me boas [Seto im peebaeadon bee eter 18.6 37.9 24.0 159.0 

| 

| 
ES Oe om Fae af been Bel nia lana LEG pcm Ur <A ia 57.8 30.2 
Ci IGA BGT RNR 3 ENTE OEY Hite Baas ee EAE ees oe 7 23.4 25.1 
See Soest 9.0 7.9 6.3 5.6 6.2 | eee 12.0 


Figures in parentheses are repetitions, putin for comparison; they are not included in the averages. 
For repetition of month of May, see note under Table 4. 


VALUE OF THE EGGS FROM EACH PEN. 


The average value of the eggs per hen, the value over feed cost, 
and the average yearly value of eggs per dozen for each pen is shown 


GENERAL PURPOSE § 
BRELOS 


Fig. 5.—Average yearly value of eggs per hen over feed cost. 


in Table 9, and some interesting comparisons of breeds and feeds are 
seen in figure 5. The material difference between the excess of egg 
value over feed cost of hens in the first year and that in the second 
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and third years is clearly shown. The average value over feed cost 
the first year from Pens 1 to 6 exceeded that of the second year by 
$1.15 per hen, while the second-year average exceeded the third year 
by 62 cents. The average decrease from the first to the second year 
of the early-hatched general-purpose pens (Nos. 1 to 3) was $1.73, 
compared with 58 cents in the late-hatched pens (Nos. 5 and 6). In 
their third year the average decrease was 76 cents in the early-hatched 
pens and 61 cents in the late-hatched pens. The total value of the 
egos for two years over cost of feed from Pen 4 (Leghorns) was $4.90, 
against $4.34 in Pen 2, the highest of any of the general-purpose pens. 
The total value over feed cost for three years was $6.84 for Pen 4 
(Leghorns), against $4.45 for Pen 2. The value of the eggs over feed 
cost during their third laying year is very much greater for Leghorns 
than for general-purpose fowls, as shown in this table. The highest 
average value over feed cost made by any pen during its pullet year 
was $3.41 in Pen 8 (1914), also a Leghorn pen, which is 15 cents per 
hen higher than the highest general-purpose pen (Pen 2). Present 
prices of eggs and feeds should be carefully compared in considering 
the following table. 


TABLE 9.—Average value of eggs per hen and per dozen. 


1912-13 1913-14 1914-15 
Annual) Aver- Annual) Aver- Annual) Aver- 
Pen. paul value age ae value age pore value age 


over value over value over value 
Der feed per yon feed per Det feed per 
: K : cost. | dozen. : cost. | dozen. 


—]—__—————_— | um uml | | | ___| | | 


Cents Cents Cents 

hs COSC OCEH BD ESS See es $4.03 ] $2.86 33.9 | $2.32] $1.25 31.0] $1.70} $0.39 28.9 
Zhe & SBLOC BORE ESE CC ere 4.20 3. 26 34 2.03 1.08 31 1.34 11 28.3 
3s Cons SSBC ASO e eee 3. 66 2. 50 84.5 2.11 1.08 32. 6 1.52 65 30.5 
1h SE Oe HORE DRIES 3. 59 2.72 30. 4 3.03 2.18 30.9 2.78 1.94 29.1 
5 OSHC SCS ee eee 3.33 2.17 32.3 2. 82 1.67 33. 1 2.14 95 30.9 
D5 SOCK OO USERS EEE Be eT ES eres 3. 21 1.88 31.9 2. 54 1, 22 32. 6 2.11 71 30.0 

IMVOTACE srs cues eZee 3. 67 2. 56 32.9 2.47 1.41 31.9 1.93 .79 29. 6 
Ths OC BODE CHE SOL Ne Oe | RE a SPER’ I UY ea ae | Oe 3.33 2.45 32.9 2.76 1.92 30.9 
So SAO SACOG wes GAS HCE sal os aoe ete aa aa a 4, 29 3. 41 32.7 3.74 2.81 30. 1 
Ie rca ak aan Nee Riche 6 crelalcccile Riafeis elev 2. 43 1,55 32.5 2.14 1.07 30.8 
Udlsc oad doen o Fao SEES IS 6 oe EELS HET IIs caine sea ae ea ipa lea a Oe ee | a a ee 2. 49 1.39 30. 4 
See a a eae ec cpreeieecs| cuss co aii Mme PS oh ee So dealer sie 2. 54 1.53 29.8 
DO re a er areas ania Aue liye S| hs fa soars hem - |. aleielee felled s Soe 4.58 3.14 32.3 
Pes ceobtsoRs Asses Meee ciel Me a eS eee ARIE Wee a0 kal alee ne se | [a a mora ea Pee eee 3.98 2. 96 32.8 
Heo soda cose ee 6 SHCOAD ODE CSE aH har sees Be [ERE 62 [ge HER es Ie aca ET dg 4.35 3.03 32.0 
IDs 2 sc oedo tes Sen Sse See Se Sis ERs Sete ase |e a yn er | a hc 87 | 1—.04 30.3 
Ga os Cocca ne ob Bao DED ae HE Ie RS ere oo Senge See | ea eae eae or ee ae ee 1.67 . 63 29.0 

1 The minus sign denotes a loss. 
The averages for Pens 7 to 16 omitted; see note under Table 2. Note present prices of eggs and feed. 


Quotations of nearby eggs on the New York wholesale market were 
used in calculatmg the market value of these eggs. The prices of a 
dozen eggs used in this bulletin for each year (13 periods of 4 weeks 
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each), beginning November 1, are as follows: 61, 49, 44, 38.5, 31.5, 24.5, 
23.5, 24, 27.5, 30.5, 35, 39, and 49 cents, with an average monthly 
price for the year of 36.7 cents. However, farmers do not usually 
receive the prices quoted for ‘‘nearby” eggs, the best of their eggs 
bemg sold as ‘‘firsts.”’ The quotations for ‘‘firsts’”’ shipped to the 
New York market were as follows for the corresponding periods, be- 
ginning November 1: 40, 39, 35.5, 31, 30.5, 20.5, 20.5, 21.5, 22.5, 23.5, 
25, 27.5, and 29 cents, or a monthly average of 28.2 cents. Using 
the latter figures, the average value over feed cost of eggs produced in 
1912-1913 (their pullet year) in Pens 1 to 6 was $1.51, against $2.56 
for nearby eggs, and 93 cents, against $1.41 in 1913-1914 (their sec- 
ond year). The average figured on this quotation for Pens 7 to 9 in 
1914 would be $1.80, as against $2.47 for the nearby eggs. It would 
be necessary for a poultryman to secure the prices quoted on nearby 
eggs in order to make a fair profit on the basis of the feed costs given 
in this bulletin. 
BROODINESS IN FOWLS. 


Broodiness has a material bearing on egg production. In this work 
the broody hens were removed to small crates to break up their de- 
sire to sit. The number of times that hens in each pen were put into 
the broody coops is shown in Table 2. The length of time that the 
hens were thus confined varied from 3 to 10 days. Pen 5 contained 
the largest number of broody hens, there having been 111 instances 
in 1913, 82 in 1914, and 46 in 1915. Pen 3, which had the next high- 
est number, contained 14 Buff Orpmgtons, among which broodiness 
was much more frequent than among the 16 Rhode Island Reds 
which made up the rest of the pen. The 11 Orpingtons which were 
in the pen throughout the year (1912-1913) became broody 56 times, 
an average of 5.2 times per hen, against 1.7 times per hen among the 
Rhode Island Reds. Five of the Rhode Island Reds did not become 
broody during the year, while all the Orpingtons were broody at least 
three times. This undoubtedly lowered the egg yield materially in 
Pen 3. Two or more of the Orpingtons were broody during every 
month of the year except November, while practically all of the 
broodiness among the Rhode Island Reds occurred between the end 
of March and the first of August. The proportion of Orpingtons in 
the other pens was comparatively small, but this same tendency to 
excessive broodiness has been noted in practically all the Buff Or- 
pingtons used at the farm. 


The broodiness in Pen 1 (Rhode Island Reds) in the hens which | 


lived through the year (1912-13) was 2.3 times per hen, which was 
more than that of the Rhode Island Reds in Pen 3. The Barred 
Plymouth Rocks in Pen 5 were broody more times than hens of this 
breed in any of the other pens. The greatest broodiness occurred in 


bs) 
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Pens 3 and 5, where a very large proportion of corn meal (about 65 
per cent) was fed in the mash. The statement is often made that 
the number of broody hens can be increased by feeding freely on 
corn and corn meal. This would appear to be verified by the total 
broodiness in Pens 3 and 5, all breeds considered; but it is not true 
of the Rhode Island Reds in Pen 3 compared with those in Pen 1. 
Broodiness in the hens in their first, compared with their second 
laying year, averaged about the same for Pens 1 to 6, increasing 
slightly during the second year in Pens 1, 4, and 6, and decreasing 
in the other pens. Broodiness decreased very materially in 1915 
during the third laying year. The percentage of hens of each breed 
broody before April 1 of their pullet year from the early-maturing 
pens (Nos. 1 to 3) was practically the same as from the late-maturing 
pens (Nos. 5and6) exceptin the Buff Orpingtons, where the percentage 
was twice as great in the early-maturing pens. 

Broodiness is probably largely an individual characteristic, more 
or less affected by strains, variety, or breed, and by the quantity of 
corn or corn meal in the ration, but not materially affected by ordi- 
nary differences in rations. Further observations on this character- 
istic are being made in the feeding pens and in a pen of Buff Orping- 
tons in which trap-nest records of the hens are kept. Broody hens 
are occasionally found among the White Leghorns, as shown in all 
of the White Leghorn pens in the year 1913-14. Freedom from 
broodiness accounts for the higher egg production of Leghorns 
during the spring and summer, compared with the general-purpose 
breeds. Frequent broodiness is an undesirable trait in hens kept 
only for egg production, but may be of considerable value in flocks 
where natural methods of incubation and brooding are used. 


EFFECT OF THE MOLT ON EGG YIELD. 


Molting materially affects the ege yield, as hens take from 3 to 5 
months to molt and lay few if any eggs while molting. The period 
of molting begins usually about the first of August, but apparently 
varies somewhat with the season. The pullets started to molt 


| earlier in 1914 than in 1913. The period of molting was from 3 to 6 


weeks longer in the second laying year than in the first, and was still 
somewhat longer in the third than in the second year, while the 
accompanying period of nonproduction was materially increased in 
the third year. The late-maturing pens started to molt later than 
the early-maturing pens, but took about the same average time to 
molt. No material effect on the molting was apparent from the 
various rations used, although the molting period varied slightly in 


all of the pens. More records of the molting of hens are being kept 


both in the feeding pens and in breeding pens, where individual 
records of egg yield of each hen are kept. 
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A feeding test covering four months made in 1913 in a mixed flock 
of 70 general-purpose pure-bred hens from 1 to 3 years of age, showed 
that no material benefit in molting was secured by the addition of 
10 per cent of linseed meal to the mash. The length of the molting 
period and the egg yield were practically the same as in the check 
pen, although the pen receiving the linseed meal produced more eggs 
during the first part of the molting period and their feathers appeared 
smoother and more glossy during the entire period. 


VARIATION IN WEIGHT OF THE HENS. 


Table 10shows the average weight of the hens in Pens 1 to6 for three 
years; in Pens 7 to 9 for two years; and for one year in the rest of the 
pens. The period of greatest average weight occurs in the spring, 
while the lowest average weight is during the molting period, which 
is also true of the weight of the eggs. The average weights for each 
year are given at the bottom of the table. The figures show a tend- 
ency for the hens of the general-purpose breeds, especially the Barred 
Plymouth Rocks and the White Wyandottes, to become too fat. 
The increase in the average monthly weight of hens of the general- 
purpose breeds in their second over their first year was about 0.5 
of a pound, compared with an average increase of only 0.16 of a 
pound for the Leghorns. From their second to the third year the 
average increase in the general-purpose pens was 0.22 of a pound, 
compared with 0.17 in Pen 4 (Leghorns). The tendency of the 
method of feeding in Pen 6 to keep the hens too fat is shown in the 
average monthly weights of this pen, which exceeded all the other 
general-purpose pens by 0.45 of a pound, or about 8 per cent. The 
average weights and the increase in weight from the second to third 
year are largest in this pen. 

Pen 9, which did not receive any beef scrap, had a monthly average 
weight of 0.79 of a pound less than the average of the other general- 
purpose hens during their first year. The increase in weight, however, 
from the first to the second year in this nonbeef-scrap pen was 0.55 
of a pound, or about the same as in the beef-scrap pens. Pens 10 
and 11, fed cottonseed meal, averaged 1 pound less in weight than 
Pen 12, fed beef scrap. The average weight of Pens 15 and 16, 
also cottonseed-meal pens, is much below the average of the beef- 
scrap pens. The hens in the pens fed cottonseed meal were thin 
and in poor flesh all the time. This was probably partly due to the 
fact that these hens did not like the cottonseed meal and atea 
very small amount of the mash. Their total feed consumption was 
considerably below that of the beef-scrap pens. The results secured 
with cottonseed meal are discussed more in detail on page 13. 
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TABLE 10.—Monthly average weight per hen. 
Month Pen | Pen | Pen] Pen | Pen | Pen | Pen| Pen} Pen} Pen| Pen} Pen} Pen| Pen | Pen} Pen 
o : il 2. 3. 4. | 5. 6. Ue 8. Se LOS eS Wet Qerel sen | ae or Semel Ge 
1912. Lbs.| Lbs.| Lbs.| Lbs.| Lbs.| Lbs.| Lbs.| Lbs.| Lbs.| Lbs.| Lbs.| Lbs.| Lbs.| Lbs.| Lbs.| Lbs. 
INO Viel Dern e soso [Oe As 83) sacral Marella sc ae. elayall'a 2's availa Sre a 'cl| eiainissal lar ovayelliecie eral iar s al Sere gtell isi oleae ere 
December........ Hed PO LOS |O SOO lan cia 5S ppd ee «slice oe cll Seaver cel totere chal Ns yt ey wR onc ee ey heya 
1913 
ADUATY ccc ce ccs < OHOG | POAOME OS O lo lO sOo Oneal rere aN eA oa MONTE Mees Hs ar lll are everest paeeyinret | ans eda! | ake pate 
February....... DESSIROLMO Oso o225l O04 | iG.al Toe fo] crceies||6 asia e sclee|| tcieiiol Sete cl toeseacenleee|einee & 
VAT C ha OEOD ECO EBV) eed acs EG et) ae el ae Selsey ise enaog asd cone lonouleseec 
Atprilos: see oo. S52 GENIC 529/550 92 SBE 86/50. SS] GPa ou eae Sw Aa ek inl ey ae ee | eas | ee ellie eal eae 
RY aes Sensor CS Gs Chey elas (OS) I ers od aS ke [ioe Hee a ek (seal ea le al Ce Ae Se ae 
MINH. 6 ee8S 5 2RE Dio ROK SCOP AU WOrl S| aos (OMMOn Lol sacs les eee cca es Seals. Jac leaqea slic ofoie|locic ate oes Ober - 
MWA wt csc cc ONO BOWS PO. 40|CS 1G Mo, 4 OPO COL soso Sos | Soe. ie 5 oo a llre Siecallfecs staal clare sial| eiare al parents ae ee 
PANISUSESE? < 536583 DAO OLSH PO SIO OU | COSFOT 30GB | 5 oo BS] Wales ee zee |) Ne eee Sone eee ea Baten silk Se eee 
September....... DAO ROSS Oneal coal Ol Oban GOR acs cles ce |e cree) sien eletciemioliee ore [le cre el|lerays sil eee all oeaniee 
October. 2-52.62 OHCa| ROMO Osis 20414061 o = 96| casos. alee s|- seek aang olan ec cele Soler soelisgges 
INOVEIMDEI eres a LOKOOL OsolinO. (Lid. 16|lOs00| (Ob) oso lec cice. os)ee sc klne coic|ectese Bo deal ec os) scosclicn cue 
December........- 6.00] 5.85] 6.03] 3.40) 6.16] 6.50) 3.40) 8.32] 5.36).....)-....)-..../-.-.-]-.2--/-2.2-]-22-- 
1914. 
JANUMAT Y=. .clccsce 6x45) 765201 GUS0|P3s59 6x32! 6575|' 3.42) 3/29) Hx4 gioco. slew oles oe ade SO es A Sean 
February......... 6292/8680] 23243116510] 47605153240 F 3231) (OL 67 | Sons] ee eS Seas a eee Sle eee 
March (OGIEGSSLs3250 (O70 9] ie 221 O45 oe Stl ocOa| -ejciste oes alicacicel lees clin semen e ee 
April... GFSSIEOSO5|Fos a6! O- 090i 1G6]F2. 92183: OO OMS seee| sae eto. eee ese eee ye 
May ares: 6280120. fa] 3. 43) :0290/' 6.66) 3-15) 3: 501476) 222 ce ccc closes loess lense coco elae. oe 
June GS28129592]:on a0. 27) O1Oo|ho.00|P anol 4.67) je c0 5] cee csi ects o1e eice|le te ce] ya malee oe 
Mitilive ccs occ: O578)| WO hese) bi Gs73U ON) lee 40 8) aise y4 he els) Isaaael Sanaelleoooalloseoclaesooloceoniasac- 
August ; 6342125: (415342000200). 625 aol 8 3: 19|24) 88) asso sal lactee ello cece fee alls cee alee 
| September....... 6:36)65301 5385) 3503|)6-11)' 6:30)-38222]3.13)).4. 55) eee soc eeitee ee. bcp cc cela ee. 
| October Selo = OdlRO. gg 2OS 90! 5309/6520] 6. odlsa. 10} d-29) 4.87). <1 | = s2 elses |e eeecl|ssecellecces|ecece 
| November........} 5.97} 5.70) 6.07! 3.14] 6.00! 6.44! 3.51] 3.52! 5.42! 3.44] 3.70) 3.38).....).....1..20./0020. 
| December.......- 6.10) 5.76} 5.98] 3.23] 5.93] 6.64] 3.68) 3.38) 5.62) 3.71) 3.91] 4.37).....).....)...../..-2- 
| 1915. 
| DAMUALY:.. 22 c00ce 6.48} 6.28] 6.57) 3.69] 6.66] 7.26} 3.81! 3.61] 5.69} 4.01} 4.64] 5.37) 4.66] 4.55].....]....- 
| February........-| 6.92] 6.93) 7.24] 3.90] 6.92) 7.63] 3.76] 3.95] 6.02] 4.35) 4.83] 5.53} 5.08) 4.79).....]..... 
| MATCH s.2c..s osc 7.18] 7.54! 7.35} 3.67] 6.90] 7.51] 3.54] 3.85] 5.86} 4.34] 4.63) 5.39) 5.15) 4.74] 4.76) 4.65 
PPE Soc ccs scene = 7.14] 7.12] 6.74] 3.61] 6.82) 7.42) 3.45] 3.68) 5.63) 4.33] 4.30) 5.57] 5.19] 4.61] 4.52] 4.22 
| INV coke cis memes 26 6.74] 6.73} 5.93} 3.57) 6.57) 7227] 3.10} 3.75) 5.53] 4.27] 4.03} 5.68] 4.99] 4.71] 3.82] 3.96 
| JUIN Ss ABA 6. 69] 6.82! 5.88} 3.53] 6.48! 6.89] 3.12] 3.82] 5.75) 4.35) 4.22) 5.55] 5.03] 4.76} 3.60] 3.83 
| Melia at eeerorovsrersterers 6.45} 6.56] 5.98] 8.42) 6.44] 6.86) 3.13] 3.75) 5.43] 4.21) 4.21) 5.57) 4.81} 4.79) 3.58] 3.74 
| PAUISUSU 32. coc os 6.44] 6.55} 5.81] 3.40) 6.55] 6.83) 3.16) 3.53] 5.24) 4.18) 4.13) 5.52) 5.02] 4.66) 3.51! 3.77 
| September....... 6. 63} 6.43} 5.87] 3.29] 6.43] 6.69} 3.30} 3.53] 5.18} 4.43] 4.24] 5.41) 4.97] 4.64] 3.41) 3.83 
| October.......... 6.30} 6.00) 5.85} 2.93] 6.03] 6.38] 3.45] 3.41] 5.44] 4.48) 4.23) 5.24] 4.89} 4.58] 3.56) 3.84 
i INWovemiberss..2.-|os.--|see-cloecs. 3.19} 6.13} 6.50) 3.20) 3.14) 5.59)... [22 Je 2. 4.86} 4.63] 3.86} 3.92 
| WECEINPCE © csiecea| ice s| sc oft << 3242/26. 26176. 94). eS [e a. S/o ei. le (Oias o|ssciets 4.75) 4.36} 4.08] 4.29 
| 1916. 
1 BTU Sabb 5 acl ASK S| Os Sel REE REE Fes pete EE ry DRS US 2 ee lee (evr |e | | Aree 4.15] 4.68 
IDET TAR 5 Gy a Gallo gee MS eee IS aes Fe eae IE Dea ee oer) REE se Pe 1S FO ce | 4.26] 4.57 
i Annual averages: 
OUST ee oe. DIOS GOL OMNONOMsoueo leo OlO. Lele Jefe ee St ee cede oo) We eos ale ce cclbc ec e|emecele cece 
TAO aie oe fan Gros | nOF4 OF G202 23550116: 29/6572) 235243200) OnOals ce ee! eee ie ce SU See eee 
OMS see sah 6.58] 6.54) 6.27] 3.47] 6.51) 7.01} 3.40} 3.61) 5.58) 4.18) 4.25) 5.21) 4.95) 4.65) 8.92} 4.11 


BALANCED RATIONS. 


The proportion of grain and mash, the cost of 100 pounds of the 
ration, and the nutritive ratio are given in Table 11. The cost of 
100 pounds of feed from the different rations varies somewhat 
according to the proportion of mash and grain and to the nature of 
the ration, although this difference is not large except in Pen 9, in 
which the feed is from 10 to 20 cents per 100 pounds cheaper than in 
the other pens. The nutritive ratio and the cost of the ration in 
the cottonseed pens (Nos. 10, 11, 15, and 16) was quite low, but the 
cost of production was very high. The cost of the ration in Pen 9 
is the lowest because it does not contain beef scrap, but this ration 
produced eggs at the highest cost per dozen during the pullet year 
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in the pens with which it is directly comparable (Nos. 1, 2, and 3 ir 
1912-1913). ; 

The lower the nutritive ratio the higher the cost of feed per 100 
pounds, because of the higher protein content. The nutritive ratio 
widened considerably in 1915 in all the pens which were allowed to 
balance their own ration (Nos. 3, 4, and 7), regardless of whether it 
was their second or third laying year. The hens apparently did not 
relish the beef scrap as well in 1915 as in the previous year, although 
the same brand of beef scrap was used. This widening of the ration 
in Pens 3, 4, and 7, compared with Pens 5 and 8 where the beef scrap 
was constant, did not change the relative position of these pens in 
cost of egg production, but may have tended to lower the actual 
production. The highest-priced ration, that used in Pen 6, was high 
in price because of the small proportion of ground feed, and produced 
eggs at the highest cost of any pen during its first two years, regardless 
of conditions. The rations fed in the different pens are given in 


Table 1. 


TABLE 11.—Proportion of grain and mash in ration, cost per 100 pounds, and nutritive 


ratio. 
Ration. Ration. 
————— SSS | es Nutri- 
Year. | Pen. Cos uve | Year. | Pen. Cost be j 
Grain. | Mash. | per 100 cereal tee Grain. | Mash. | per 100 oe 
pounds. | pounds. 
Percent. | Percent. Percent. | Percent. | 
1913 if 65 35 $1. 58 gcidn5 1914 7 53 47 $1. 56 1: 
1914 56 44 157, 1: 4.0 | 1915 45 55 1. 50 as 
1915 45 55 1.59 1: 3.4 
1914 8 57 43 1.58 ic 
1913 2 76 24 1. 59 1:5.6 1915 52 48 1. 60 1 
1914 58 42 1. 59 143" 
1915 47 53 1. 62 BSB 1914 9 70 30 1. 43 1: 
1915 52 48 1. 43 if 
1913 3 64 36 1. 56 1S Fahy) 
1914 52 48 1.55 1.40) 1915 10 61 39 1.49 i 
1915 43 57 1. 49 1:6.9 
1915 11 54 46 1.50 1: 4.6 
1913 4 67 33 cay 6 ah 
1914 54 46 1. 56 1:4.8 1915 ibe 48 52 1.61 1:4.1 
1915 50 50 1. 48 ocd 
| 1915 13 50 50 1.51 1:4.5 
1913 5 59 41 153 1:5. 2 | 
1914 47 53 1. 57 Ai, 1915 14 46 54 1. 57 1:48 
1915 43 57 1.57 - 134.5 
1915 15 56 44 1. 49 1: 4.6 
1913 6 84 16 1. 63 1: 4.8 
1914 74 26 1. 60 1: 4.9 | 1915 16 69 31 1. 50 1:5.4 
1915 73 27 55 25.9 || 


II 


The nutritive ratios are narrower in all the pens except Pen 6 in 
their second year, especially in Pens 1 and 2, because the proportion 
of mash was considerably increased. These ratios are still narrower 
in their third year (1915), except in those pens allowed to select 
their own mash constituents. The feeds and method of feeding 
have as much if not more influence on results as the nutritive ratio, 
as shown in the case of Pen 9, which has a very wide nutritive ratio 
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and one which is supposed to represent a fattening ration, but the 
birds gained less in weight and were thinner throughout the year in 
this pen than in any of the other general-purpose pens (see Table 10). 
This ration, however, was deficient in animal protein. The hens 
increased more in weight and were fatter in Pen 6 than in any other 
pen, although the nutritive ratio was lower in this pen than in several 
of the other general-purpose pens. However, with simular methods 
of feeding and normal rations, the wider nutritive ratios represent 
the most fattening rations. A nutritive ratio of about 1 to 4.5 has 
given good results in all of these experiments, although satisfactory 
results were secured on rations having widely varying ratios. 

The digestible nutrients in 100 pounds of the various feeds used 
are shown in Table 12, while Table 13 shows these digestible nutrients 
in 100 pounds of the actual feed or ration given to each pen during 
these experiments. The digestibility of the feeds in these tables 
is based on experiments conducted with farm animals, as no figures 
of this nature are available on poultry. 


TABLE 12.—Digestible nutrients in 100 pounds of feeds used. 


Crude Carbo- Fat. Weed: Crude Carbo- 


Feed protein. |hydrates. protein. [hydrates.| Fat- 
Pounds. | Pounds. | Pounds. Pounds. | Pounds. | Pounds. 
NVINeAG. £2 s.csnebe a 8.8 675 1.5 |} Wheat bran.......- 11.9 42.0 2.5 
Ontsree he eee 8.8 49. 2 4.3 || Wheat middlings. - 13.0 45.7 4.5 
Conds eae ae ee 7.8 66. 8 4°3)-|| Beet scrap: .. <2 = - - = 6632) |Rea aaa 13.4 
InGAy BAP aoe eee 8.4 65. 3 1.6 || Cottonseed meal.... 37. 6 21.4 9.6 
Cor meal..-..-:... 6.1 64.3 oe Dale Rishemealics sy. ee = Ohi Se hewetose 14.6 
TABLE 13.—Dvagestible nutrients in 100 pounds of feed consumed. 
Nutri- Nutri- 
Crude |Carbohy- : Crude |Carbohy- P 
Pen. | Year. protein. | drates. Fat. ive Pens. | Year: protein. | drates. Fat. we 
Pounds. | Pounds.| Pounds. Pounds.| Pounds.| Pounds. 
1 1913 14.1 53.1 4.3 NE rARY 6 1913 13. 4 56. 4 3.9 1:48 
1914 15. 4 51.0 4.5 1:4.0 1914 1301 56. 0 3.9 1:4.9 
1915 ie 1 48.3 4.8 1:3.4 1915 11.2 57.8 3.6 eae) 
2 1913 12.1 60. 1 3. 6 1:5.6 Uf 1914 13.9 55. 0 4.4 eG Ei 
1914 15.0 64.3 4.2 Wee R} 1915 10. 6 58. 9 4.0 e634 
1915 16.8 51.5 4.5 UR 7 
8 1914 14. 4 54.6 4.5 Loe is 
3 1913 12.1 56. 6 4.1 1:5.5 1915 15.1 Dost) 4.6 1 ou 
1914 12.9 55. 8 4.3 1:5.1 
1915 9.8 59.3 3.8 1:6.9 9 1914 8.5 58. 4 3. 4 1B 76 of 
1915 8.8 57.6 ab83 ieee! 
4 1913 13. 2 55.9 4.3 1:5.0 
1914 13.5 55. 3 4.4 148 10 1915 12.6 53. 1 4.1 1:49 
1915 8.9 60. 7 aC Mee te U 11 1915 13.5 52.1 4.3 e476 
12 1915 15. 6 B33 74 4.7 Was Al 
5 1913 12.5 56. 0 4.2 1S G57 13 1915 14.0 eed, 4.5 e455 
1914 13. 8 54. 4 4.4 47, 14 1915 Seek: 51. 4 4.5 pee 4e 1: 
1915 14.3 53. 8 4.5 Wa Gs 15 1915 13. 2 51.9 4.2 1:4.6 
16 1915 12.0 55. 1 4.0 Ve on4 


= 
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Digestible protein, energy values, and total dry matter of the | 
feedstuffs, as given in Department of Agriculture Bulletin No. 459, 
are shown in Table 14. These values are those worked out for farm — 
animals; no figures of this kind are available in poultry feeding. 
Detailed figures showing the energy values of the rations used are 
given in Table 15, based on the assumption that these figures apply 
more or less accurately to poultry. 


& 


TaBLE 14.—Average dry matter, digestible true protein, and net energy values in 100 
pounds of various poultry feeds. 


Reed Dry Digestible Net Feed Dry |Digestible| Net 
: matter. | protein. | energy. : matter. | protein. | energy. 

Pounds. | Pounds. | Therms.i Pounds. | Pounds. | Therms. 
Wiheatsf22555526--5 89.8 8.1} - 91.82 || Wheat bran... ....- 89.9 10.8 53. 00 
WAS eres sceaeceeee 90.8 8.7 67.56 || Wheat middlings... 89.6 12.0 59. 10 
Wornt — Ss. ase eee 89.5 7.0 89.16 || Beefscrap.........- 92.5 45.5 72. 96 
Sarley.2s2-- 25 -* 90.7 8.3 89. 94 || Cottonseed meal.... 92.5 35. 4 93. 46 
Corn meal. 23. ..-- 88. 7 6.4 88. 75 


i A therm is the quantity of heat required to raise the temperature of 1,000 kilograms (2,204.6 pounds) of 
water 1° C. It is equal to 1,000 large, or kilogram, calories. 


TABLE 15:—Dry matter, digestible protein, and energy values in 100 pounds of feed con- 


sumed. 
Digest- - Digest- 
Dry 2 Net y - Net 
ibl n.| Yea 1 
Pen. Year. | matéer = otein, | CHerey- ae car. | matter et cin, | energy 
Pounds. | Pounds. | Therms Pounds. | Pounds. | Therms 
1 1913 90. 0 11. 70 Ved 7 1914 89.9 11. 58 82. 36 
1914 90. 2 12. 66 76. 50 1915 89.6 9.35 84. 56 
1915 90. 0 13. 86 74. 82 
8 1914 90. 0 11. 90 §2. 50 
2 1913 89.6 10. 17 85. 04- |! 1915 89.8 12. 31 §2. 38 
1914 89.8 12. 22 81. 25 
1915 89.8 13. 46 foa0t wl ceo 1914 89.8 8. 46 78. 64 
1915 89. 4 8.39 77. 61 
3 1913 89.9 10. 33 81. 66 
1914 89.8 10. 90 82. 16 10 1915 90. 1 11. 88 79. 77 
1915 89.5 8. 88 §3. 883 
11 1915 90.1 12. 46 79. 50 
4 1913 89.7 11. 06 82. 39 
1914 89.9 11. 26 82. 38 12 1915 89.8 12. 61 82. 34 
1915 89. 4 8. 24 84. 64 
14 1915 89.9 12. 45 77. 25 
5 1913 89.8 10. 66 81. 58 
1914 89.8 16 AG? 81. 26 15 1915 90. 2 12. 46 79. 34 
1915 89.8 11. 78 81. 06 
16 1915 90. 2 10. 97 80. 68 
6 1913 90. 4 11. 31 82.81 || 
1914 90.3 11.16 | 81.77 
1915 90. 1 9.91 | 81.67 || | | 
SUMMARY. 


This bulletin shows the results obtained in feeding experiments 
covering 3 years’ work. In the third year 16 pens were under obser- 
vation, containing a total of 366 laying hens. 

The average egg yield for the first laying year in all pens was 131 
eggs, and the highest pen average yield was 169.5 eggs. In the 
second year the average egg yield of all pens was 92.7 eggs, which 
decreased to 78.2 eggs in the third laying year. 
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Eggs were produced at an average cost for feed only of 10 cents a 
dozen during the pullet year, of 14 cents in the second year, and 19 
cents in the third year. 

_ Prices of individual grains in 1917 are from 20 to 100 per cent 
higher than the prices used in this bulletin, which should be care- 
fully considered in estimating the present cost of egg production. 

_ The average value of eggs over feed cost the first laying year was 
$2.56 per hen, falling to $1.41 the second year, and to $0.79 the third 
jyear. The highest average value in any pen was $3.41 (Pen 8). 

| The general-purpose fowls consumed annually 72 pounds of feed 
|which cost $1.13, while the Leghorns ate 55 pounds, which cost 87 
| cents. 

| Good results were obtained with rations both with and without 
joats. The use of this grain added variety to the ration without 
|increasing the cost. 

} Fowls not fed any beef scrap or other animal protein laid only 
/90 eggs during their pullet year compared with 137 eggs from the 
\beef-scrap pens, and 84 compared with 83 in their second year. The 
| eggs of the no beef scrap pens cost about 2.2 cents per dozen more to 
| produce the first laying year, but these costs were about equal during 
\the second year. The fowls not fed beef scrap laid very poorly in 
winter, thus materially reducing the value of their eggs. 

| Cottonseed meal used in place of beef scrap as a high-protein feed 
‘in the ration produced brown or greenish spots on the yolks of the 
eggs, especially in warm weather, making a considerable proportion 
of them unfit for market. Eggs were produced more cheaply and 
at a considerably greater profit on the beef-scrap ration. 

Fish meal at $7 a ton less than beef scrap proved to be a good high- 

protein feed, which can be used to advantage to replace beef scrap. 
The fish meal did not in any way affect the flavor or quality of the 
eggs. 
_ General-purpose fowls allowed to select their own mash con- 
‘stituents ate a dry mash containing about 63 per cent corn meal, 
19 per cent beef scrap, 9 per cent bran, and 9 per cent middlings. 
| Leghorns ate a mash of about 66 per cent corn meal, 26 per cent beef 
| scrap, and 4 per cent each of bran and middlings. No better results 
were obtained by this method of feeding than where the ground 
|grains were mixed together in a mash. 

Good mashes, as indicated by these experiments, may be made of 
66 per cent corn meal, 26 per cent beef scrap, and 4 per cent each of 
bran and middlings, or 2 pounds of corn meal and 1 pound each of 
bran, middlings, and beef scrap, with a scratch feed in each ration 
(of equal parts by weight of cracked corn, wheat, and oats, which is 
‘ted so that the hens receive about equal parts of scratch feed and of 
mash. 
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The Leghorns on free range gave a considerably greater egg yield 
than those confined to a fair-sized yard. This difference was less 
marked in the general-purpose hens. 

Sprouted oats fed as green feed to hens confined to yards cost 
about 10 cents per hen a year and 1 cent per dozen eggs, not including 
any charges for labor and equipment. The hens ate on an average 
in one year about 1.3 pounds of oyster shell and 0.7 of a pound of 
grit, which together cost about 1 cent per hen. 

The Leghorns did not lay as well in the winter as the general- 
purpose breeds, especially during their second year, but the Leghorns 
produced eggs about 3 cents per dozen cheaper during their first year 
6.4 cents cheaper in their second year, and 9.8 cents cheaper in thei 
third year than the general-purpose breeds. One pen of Leghorn 
pullets (Pen 8) produced eggs in their first year at a feed cost of 6. 
cents per dozen, while the value of the eggs per hen for the year was 
$3.41 over cost of feed. 

The average weight of a dozen eggs from the general-purpose fowls 
during their pullet year was 1.53 pounds, 1.60 during ‘their secon¢ 
year, and 1.63 during their third laymg year. The eggs from the 
Leghorns averaged 1.45 pounds during their pullet year, and 1.4 
during their second and third years. | 

The egg production of the general-purpose fowls decreased 32 per 
cent in their second laying year. The decrease was considerably 
less in the Leghorns, their 2-year average egg production exceeding 
that of the general-purpose breeds by 19 eggs. The decrease in pro 
duction from the second to the third year was only 4 per cent with 
the Leghorns, compared with 13 per cent in the general-purpose 
breeds. | 

The cheapest eggs are produced in the spring, during April, May 7 
and June, while the greatest costs occur in October, November, and 
December. The lowest monthly feed cost of a dozen eggs in any of 

these experiments was 4 cents, while in some cases no eggs at a 
were produced during the month. 
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